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From the expanded 


facilities of New Departure... 
a complete line of 


miniature bearings! 


The most exacting needs of today’s precision industries 
are met by New Departure’s complete line of miniature 
ball bearings, ¥%” (.375") outside diameter and smaller. 


Made with extreme accuracy, these tiny steel “jewels” 
are assembled, torque-tested, and packed in pressurized, 
atmosphere-conditioned areas of surgical cleanliness, assur- 


ing performance and dependability of the highest order. 


For full information about miniature bearings, or for en- 
gineering help on your bearing problems, contact New 


Departure, Division of General Motors, Bristol, Conn. 
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Why Bodine motors 
were selected 
for Berlant 


Tape Recorders 


It's used in radio stations, recording studios. 
motion picture studios...and for many appli 


cations in industry 


Three Bodine Motors are used to power these 
two Type KCI-42 and 


professional recorders 


a Type NCH.33 


orders. 
relatively 

ting and 

Bodine engi! 


with the 


And here, Mr. Berlant tells why Bodine Motors 
are used to power Berlant Recorders. 


] 


This is a professional, automatic tape recorder 
...-made by Berlant Instruments in Los Angeles. 


These recorders, the makers state, are made 
to specifications suggested by engineers re 
sponding to a national survey. 


This gentleman is Mr. Bert Berlant, president 
of Berlant Instruments, Los Angeles, manufac 
turers of Berlant Recorders. 


— @) Bee 


fractional 
horsepower 


MOTORS 


Be sure your motor is as good as your product. 
For information contact Bodine Electric Co., 


2256 W. Ohio St., Chicago 12. 


BODINE 
MANUFACTURES 
FRACTIONAL 
HORSEPOWER 
ELECTRIC MOTORS 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 
sound recorders 

air conditioners 
check protectors 
respirators 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


. and for many 


other applications. 


Ask for a sample copy 
of ‘The Motorgram,’ 
a bi-monthly publi- 
cation discussing the 
application and 
design of fractional 
horse power electric 


motors. 
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in This issue 


TRANSISTOR CIRCUIT COMPONENTS. Dick [racy had 


better look out for his laurels on his two-way wrist 
radio! New electronic components are smaller than ever 
before with their development 


of the 


timulated by the coming 
transistor. kver since the transistor looked as 
if it were here to stay, the components group of the 
Signal Corps Engineering Laboratories has been on the 
smaller 


job pushing for smaller and 


components lo 
match the transistor for size. Some of the results of this 
described in the. staff 


report starting on page (2 ven though facts seem to 


subminiaturization program are 


be catching up with him, our money says that the in 
domitable hero of the comics will again outstrip live 
engineers by carrying a two-way wrist television set com 
plete with a built-in provision for shooting down (via 
IV. of course) criminals on the lam! 


SPECIFYING SERVO DRIVES. We left engineering school 
some years back feeling pretty neutral about the term, 
eut and-try.” Now, we. vacillate between feelings of 
scorn and throbbing enthusiasm. Why? All design fron 
tiers are opened either mathematically or by cut-and-try 
Then, unavoidably, the paths must cross, because sooner 
or later the mathematical development must be resolved 
into cut-and-try and vice-versa. As editors, we herald 
all such crossings of paths. Thus, one day we may tout 
an article as showing a means for substituting rigorous 
fast, accurate mathematic techniques for slow, sloppy 
At other 


times (today, for example), we shout our love for easily 


hit-and miss cut-and-try, and we scorn C & T. 


understood, simple C & T as it replaces the unwieldy, 


Vacillate 


benefit of our readers. On 


tedious, head-cracking mathematical approach 
we may, but only for the 


» we remove the wolf's clothing from the design 


page Os 
of servo drives (born of mathematicians) and wrap it 


in the soft garments of do-it-yourself 


MAGNESIUM MOTOR CASTINGS. There comes a time 
im every engineer's life when he has to brush aside his 
integral tables and his LaPlace transforms, interrupt 
that difficult operation on the K seale of his slide rule, 
and ask himself the rather 


much is this darn thing going to cost? 


mundane question “How 
The answer to 
this inevitable question is invariably “Too darn much!” 


At this point the designer like the proverbial penny 


conscious housewife on a $5 a week budget—is faced 
with the competitive challenge of keeping quality high 
and prices low. Every available material and production 
process must be closely examined if costs are to be 
kept to an irreducible minimum. 

For example, in the course of a redesign program for 
a new line of fhp motors, engineers of the Redmond 
Company came to the conclusion that, cost-wise, mag 
nesium could successfully compete with the zine and 
aluminum die castings formerly used. Other favorable 
design factors included magnesium’s high strength-to 
weight ratio and excellent machinability and casting 
properties. For further details see page 88 


TRANSISTOR-MAGNETIC AMPLIFIER. Prime voal in 
the development of guided missiles is reliable functioning 
under conditions of severe shock and vibration. Missiles 
therefore are a fruitful field for experimentation with 
static devices and semiconductors that are practically in- 
destructible. As an example of what can be done, three 
engineers from the Army’s Redstone Arsenal describe a 
high-gain (10*%) servo amplifier with a response time ap 
proaching one cycle that they built and tested. It uses two 
stages of transistor amplification to feed a silicon diode 
phase discriminator and a magnetic amplifier using seleni- 
um rectifiers. Takes signals in millivolts and steps them 
up to drive a 10-watt induction motor. This combination, 
which weds several of the latest circuit techniques, might 
be used in industrial control circuits, too. See page 
102 


ELECTRONIC EQUIPMENT COOLING. As a result of 
an article published last October on “Evaporative Spray 
lower Pechnique for Electronic Equipment Cooling,” 
the editors were privileged to serve as intermediaries in a 
stimulating exchange of letters on ram air and evapora 
techniques between Alvin R. Saltzman 
(author of the above) and Melvin Mark of the Raytheon 


Manufacturing Co. In the opinion of Messrs. Saltzman 
and Mark and the editors, the issues raised in this dis 


tive cooling 


cussion are sufficiently provocative to warrant publica 
ELECTRICAL MANUFACTURING. Thus, in the 
interest of furthering the art of electronic 


tion in 
equipment 
cooling, the full text of their exchange is presented 


Page 111. 


ELLECTRICAI MANUFACTURING 
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PLASTICS FOR TOUGH PROBLEMS. An umbilical con 
necto! for a guided missile has to be flameproof. And 
that’s only one of a set of tough, uncompromising design 
requirements. Another molded plastics part has to with 
stand a temperature of 6000 F for a proverbial split 
second. (What happens thereafter no one cares!) In 
application after application molded inserts have to stand 
up under adverse shock and temperature. Electronic gear 
on submarines needs insulators with unusual resistance 
to weatherability and with dogged hydrophobic charac 
teristics. Automatic production methods call for specially 
processed molding materials. And so we see the steady 
development of special types of plastics molding materials 
(molding compounds, moldable board, and some elasto 
mers) that are intended to provide solutions to exacting 
design problems. 

In the staff-researched article beginning on page 90 
Alex. KE. Javitz reviews properties and applications of 
such materials, including the diallyl phthalate resins 
vlass-filled phenolics, epoxy molding powders, silicone 
hearing alloys. fluorocarbon elastomers. arc-resistant 
phenolics, and (on the horizon) boron-based polymers 
with temperature resistance in the vicinity of 500 ¢ 

But before a molding material has finally been de 
veloped and a molded part finally produced, a great deal 
of persistent and indefatigable test evaluation work has 
had to be done. Our cover composition this month 
embodying a design in tensile test specimens (the old 
familiar “dog-biscuits”) endeavors to strike this not 
The sketch of a molding operation on the cover is based 
on a photograph from Hughes Aircraft 


PRECEDENT PAYS OFF. When designing a new produc! 

even one operating on new principles-the enginee: 
doesn’t have to start from scratch. Creativity has beer 
defined as a new combination of old ideas to make ar 
improvement. To the imaginative designer, those old 
ideas can come from anywhere. As far as individual 
components are concerned, they can be adapted from 


diverse applications that have subjected such parts t 


the test of use. Daily “held testing” is being performed 
all about us, in products in the home, on trains, planes 
or cars, and in the office or shop. The findings of this 
vast laboratory are spelled out for the observant, eliminat 
ing the need for expensive tests and laboratory conditions 
Chis is the basic philosophy of William Clarke, expanded 
on page 106, and he interprets it in terms of his choice 
of tried and true mechanical and electrical components 


which make up a new high-speed coil winder 


THYRATRON CONTROL. [his issue contains the third 
installment of the “depth study” on “Practical Circuits 
for Grid Control of Thyratrons.” We hope you are 
have 
“depth” in the 


“study-in depth” ) 


properly impressed by the depth-study tag we 
ittached to this fine series. The word 
term depth-study (or its companion 


means the same as “thorough.” but sounds much more 
IMpressive Its years of association with the word bomb 
has given depth a connotation of explosive power which 
poor old thorough just can’t measure up to. But, even 
had we chosen to describe the work of Messrs. Chin and 
Moyer as merely thorough, we are sure that you would 
valuable contribution to 


the knowledge of design engineers. This third article 


recognize it as an extremely 


continues to delve into phase-shift circuits with discus 
sions of the “a- 
Page 116 


plus dec” and the “two-veetor” tech 
niques 


INSULATION FAILURE “WHODUNIT.” This is no 
attempt to be facetious in regard to something as serious 
and dangerous as insulation failure in aircraft electrical 
systems. But to get at the real cause of such failures 
is more often than not a job of engineering laboratory 
detective work. Too frequently, a field or a shop report 
such as “burned out,” is superficial and meaningless 
And too often it takes repeated failures to activate a 
thorough job of investigation. In a provocative and hard 
(page 124), J. P. Dallas and L. B 
Aircraft Division, 


insulation 


punching analysis, 
Kilman, Hughes 


the causes of 


analyze some of 
failures and indicate some 
remedies. They point out (1) that circuit interruption 
transient voltages can be the principal cause of such 
failure: (2) that these voltages are substantially the 
same for 28-volt systems as for higher-voltage systems 
3) that they can reach values of several thousand volts 
and (4) that they exceed 


present high-potential test 


voltages by values that may be eritical 


FLEX!BLE FERROMAGNETICS. Resin bonded powdered 


iron materials for magnetic core applications have heen 


used for some years. A new wrinkle is the development 


of ferromagnetic plastics materials that can be produced 
in tape and other flexible forms. The magnetic and 


dielectric properties of these materials are inseparable, 


and so are the inductance and capacitance These charac 
teristics coupled with the inherent advantages of the 
flexible form in magnetic configurations, open some new 
ipportunities in designing ¢ omponents of increased effici 


eney hut dec reased SIZ W j 


Corporation reviews basi properties and explores some 


Davis of The Polymer 


ipplication including sore data on the 


rigid formulations. (Page 131) 


possibilities 
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Casting Resin Problems 
Discussed at Symposium 


Problem no le than progre il ij) 
pliv ition ol castin resin were yr 
amined in an l8-paper 


in Washington, D. ¢ 


mposiim held 
January 24 and 
under ponseor hip ol Department 


of the Army, Navy, and Air Force, with 
Labora 


Mmportanee 


the Diamond Ordnance Fuze 
lors is the host. Increa ing 
of these resin in helping olve man 


reflected by 


attendances both from the 


critical design need Wi 
the large 


eryvice ind from industs Here in¢ 
one on-the pot note on evel il at 
the paper 


© Optimum methods for protective 


ipsulating of gla uum tube 
| cerame capacitor were investi 
ted at Diamond Ordnance Fuze Lab 


orator bene ij) ulated units were tem 


perature-« cled between Oo ( Th 
loo | No failed 
a ie ult ol the most evere proce ins 


method or the 


eeramic capacitor 


eveling 
Me thods 


that resulted in least damage to tube 


lemperature 


ome tube however cracked 


ive these 


inserted in resin-tight tube 


ind ene ip) ulated in an e por 


Tahoe coated with a ilicone rub 


ina encap ulated in an ePoNr 
Lubye coated with i ilicone oil 
ind encapsulated in an CPOXxy poly 
lfide-rubber copolymer 
| | neoated tubs encap ilated in a 


resin 


® Gamma ri may be used for 


irradiation-cure of resins without em 


ployment of atalyst 


kx perime ntally 
this has already been done at the Naval 
Research Laboratory with various com 


mercial polyesters resins. Resultin 


castings are clear, transparent, bubbl 


free olids possessing higher melting 
prone ind greater densities than poly 

resin cured by conventional 

castor oil polyurethane casting 
resin (originally cle veloped by the 
Princeton Plastics Laboratory under a 
Signal Corps contract) was found to 
meet a set of special requirements set 
up by the U.S. Naval Ordnance Plant 


Indiar ipoli Ind 
|. Ability to provide 


resiliency and 
hock-absorption when cured 


Low-curing exotherm = or 


baking 
temperature not to exceed 150 F to 
prevent damage to components 

}. Low shrinkage during cure 

1. Good thermal shock resistance 

) Adequate electrical properti fon 
low-frequency applications 

6. Non-brittleness at —65 F 

Transparency 

@ In still another project, the Naval 
Ordnance Plant is investigating a spe 
epoxy compound which may be 
ble to provide a heat-distortion tem 
perature of 150 C to meet high-tempera 
ture, high-humidity cope rational require 
ments for servo motor application 

© A. liquid polysulfide based com 
pound has been tested at the Naval 
\ir Material Center, Naval Air Ey 
perimental Station, Philadelphia, for 
embedment of aircraft: electrical cor 
nectors, Previous vibration tests have 
indicated the need for flexible material 
to prevent leakage and cable damage 
Tests indicate that the polysulfide com 
pounds are superior at temperature 
trom 05 F to 200 | For higher 
temperature room-temperature vulean 
7inie silicone rubbers are promising 


@ kor 


underwatet ound transmis 


ion device in elastomerte « isting resin 
with low acoustic transmission loss and 
od mechanical properties was desired 


the UU. S. Navy Underwater Sound 


Laboratory, New London, Conn. Several 
polyurethane resins were studied 

The sound transmission loss of these 
resins ranged from 0.3 to 0.6 db/cm 
generally 


Unplasticized formulations 


have lower transmission losses. Plas 
ticized resins showed a lower resistance 
to water thsorption and a greater old 


flow. 


Radiation-Resistant 
Components “Specs” 


Special requirements are being set up 
for components required to operate 
under conditions combining both ele 
vated temperatures and exposure to 
radiation, A typical specification in one 
research project calls for resistors for 
equipment expected to operate at tem 
peratures of the order of 500 C and 
under slow neutron bombardment for 


1000 hr continuous 


Electronic-Mechanical 
Vibration Reducer 


\ mechanical lever system coupled with 
electronic amplifying circuits are the 
basic elements of a vibration isolating 
or suppressing device developed by the 


RCA Laboratories, Princeton, N. J. Es 


sentially, the device is an analog of a 


continuous servo loop system. Here's 
how it works 

The vibration reducer itself is a small 
box-shaped assembly that contains a 
lever system. Several of these units are 
machine being 


plac ed beneath — the 


vibration-controlled. Downward — pres 
sures of the machine caused by vibra 
tion are translated into electrical im 
pulses that pass through appropriate 
circuits into a separate amplifier unit 
Where the vibration of the machine is 
to be reduced or completely counter 


acted, the amplified signal is used to 

















The Most Complete Transformer Line in the World}...FROM STOCK 


A quarter century of specialized experience and original research has gone 
into the development of UTC catalog items. Covering the range from tenth 
ounce units to others weighing hundreds of pounds, UTC stock items are avail- 
able for virtually every application in the electronics field. Each of these items mre 
carries a plus value . . . UTC RELIABILITY, highest in the field. ooo 
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LOW FREQUENCY INDUCTORS and BAND PASS HERMETIC HERMETIC AUDIO COMPONENTS 
and INDUCTANCE DECADES FILTERS ... HERMETIC Power, Plate, Filament Transformers and Reactor: for Every Application 
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RESEARCH HORIZONS 


actuate a suitable upward pressure on 
the machine through the lever system 
If isolation only is required, reduces 
unit operation will be adjusted so that 
the vibratory § motion is 
through the lever system 


absorbed 


In either operation the entire se 
quence is carried out almost instanta 
neously. Vibrations of the order of 
thousands of cycles per minute can be 
controlled, according to RCA engineers 


Problems in Developing Thermal 
Classification of Insulation 


New and realistic standards for ther 
mal classification constitute one of the 
most critical needs in the field of in 
sulation. Many authorities feel it is the 
most critical. Since a good deal of 
pioneer work is being projected by the 
Working Group on Enameled Magnet 
Wire, Subcommittee on Thermal Eval 
uation, AIEE Committee on Dielectrics, 
we asked John F. Dexter, manager, 
Electrical Section, Product Engineering 
Laboratories, Dow Corning Corporation 
who heads up this group, for some 
“work-in-progress” comment 

The answer is not so easy, Mr. Dex 
ter replies. There is still no general 
agreement on how thermal capability 
should be defined. Many problems 
exist, many points at issue have to be 
clarified, many definitions have to be 
made and accepted. Since the basic 
need for thermal classification goes be 
yond magnet wire, we feel that it would 
stimulate discussion and perhaps evoke 
some suggestions for the subcommittee, 
to review here some of the problems 
that cause difficulties 

1. How should the thermal life vs 
temperature characteristic be defined? 
One school advocates the use of the 
extrapolated regression line another 
the lower 95 per cent confidence limit 
of the extrapolated regression line 

2. What value should be selected for 
the minimum thermal life value? Thi 
of course, is probably the most impor 
tant decision Suggested values range 
from 20,000 to 100,000 hr. The AIEF 
Transformer Insulation Working Group 
is recommending 4 years as the mini 
mum life in its test procedure for dry 
type transformer models 

3. What control should be placed on 
data used to make a_ classification? 
Some restrictions and control must be 
established so that only qualified aging 
data can be used 

4. Should the enameled magnet wire 
be evaluated in accordance with ALEF 
No. 57 with or without varnish impreg 
nation? Most people working in this 
field think that varnish should be in 
cluded since this simple combination 
more nearly simulates the use of the 


Research in Casting Resins. Corrosivity of these resins is one of the many 
problems that have to be studied. This illustration shows Norman Doctor, 
issistant chief, Components Development Section, Diamond Ordnance Fuze 
Laboratories, Washington, D. C., investigating the corrosive effect of resins 
on copper wire. Rate of corrosion is measured (using a Wheatstone bridge) 
in terms of the increase in resistance of the wire as it is decreased in 
cross-section by the progress of corrosion. A_ block of test speci- 
mens consisting of bare copper wire coils each wrapped around a Teflon 
core is shown to the left. Some of the specimens have been dip- 
coated in the resins under test; others have been kept uncoated to 


serve as controls. Dessicator in the rear provides a high-humidity condition- 
ing atmosphere 


wire. However, good arguments have 
been presented for the evaluation with- 
out varnish. Minimum thermal life 
values may be established for each test 
method 


Transistor-Operated 
Musical Telephone Signal 


The expanding use of transistors in 
telephone equipment may some day 
doom that old familiar sound—the ring 
ing of the telephone bell. By utilizing 
the low power needs of transistors, Bell 
Telephone Laboratories have developed 
i musical tone device that requires only 
| volt for operation as against the 85 
volts needed for the conventional bell 
A major field trial for the new device 
is scheduled for Crystal Lake, Illinois 
on some 100 lines serving about 300 
telephone customers 

A preliminary field study and some 
laboratory tests indicate favorable re 
wtions: The musical tone stands out 
ihove ambient room noise; it can be 
listinguished from such sounds as ring 
ing of alarm clocks and door bells: it 
earries well over considerable dis 
tances; the musical values are pleasant 
The device is of particular value where 
the users have partially defective hear 
ing. Reason: The musical tone contains 


more energy in the middle-frequency 
range than the bell sound. Ordinarily, 
there is less loss of hearing acuity in 
this range than in the low and high 
frequencies. 

Perhaps eventually subscribers may 
be offered the choice of favorite musical 
tones—say, the tingle of the triangle or 
the 28-cycle organ pedal note for the 
hi-fi subseriber 


Room With 
No View— 


Latest entry in electronic short cuts to 
desperation is a central control room 
for the automatic home life of our auto- 
matized near future: Here, in the words 
of a speaker at the AIEFE Winter Gen 
eral Meeting, “We will have one tiny, 
strategically located room. It will be 
the nerve center of your living and will 
be big enough to hold two people and 
scores of instruments and switches.’ 
Any 24-hr segment of a family’s activ- 
ities could be programmed on recording 
tape, “buttons will be pushed, instru 
ments checked, and the next day taken 
eare of.” 

Big enough to hold two people, he 
said? You want to bet there'll be just 


one plus a whodunit? 


—A. E. J. 
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time on our hands 


Here’s a handful of microtime. ..doled out in hundredths of a millimicro 
second, It’s our new HELIDEL* delay line. 


It’s precise... wide-band . .. continuously variable. This is not an adwriter’s 
pipedream...it’s an engineer’s, come true. 

Which means that definitions are in order. 

Precise = delay increments of only 2 x 10-'! sec; resolution 0.01% and 
better; linearity “better than +1%"’...actually, so fine it can’t be measured. 
Wide-band = transmission of pulse signals up to 20 me with negligible 
phase-distortion, overshoot, or distortion of waveshape. 

Continuously variable =a distributed-constant, electromagnetic type... 
dreamed up in 1946... developed in helical form since 1951, by Helipot 

and DuMont. 

The HELIDEL is already used successfully in color-Tv broadcasting and 
oscilloscopes ...and as a trimmer in transmission systems. 


What can you dream up? 


To help you dream, 


e there's a 10-page technical 
p i 0 paper on the HELIDEL, 
firat in precision potentiometers presented at the 1954 
acces WESCON...and a new data 
Helipot Corporation /South Pasadena, California (B heet, with complete specs 
Engineering representatives tn principal cities For your copies, write 
a division of BECKMAN INSTRUMENTS, INC for Data File 302 


READER INOUIRY SERVICE CARDS, PRECEDING BACK COVER 





FOOLPROOF METERMATIC 
motor bearing lubrica- 
em a ie eT 
lubrication for long-life 
a ed Le 


REDUCE 
SPEED 


overlook 


what you 


can’t see 


ae LL ee 
the tough alloy steel 
gears gives a perfect 
ee a 
sistance and strength. 


Ra) eee 
few moving parts re- 
duces friction losses and 
lessens chances of break- 
Tae 


XN 


ie 
ah 


You can’t always see 
what makes a gear- 
motor outstanding. 
Umut 

paid to small design 
TEM ry 
ee a Me 1a) 

a few of the details 
LCM Mu had 
CT Ta Cr tell iolg 


stand above the rest. 


eh: ae 
THRUST BEARINGS handle 
heavy overhung loads 
safely by placing strain 
CU Me a Mi | el 
Cate 


Find out the complete story for yourself— contact your 


Reliance representative or write for Bulletin E-2408. 


RELIANCE 


CLEVELAND 10, OHIO 


asi 5S AND. 
ICT iL ete 


Leet) 


TRIC AND 


OFFICES IN PRINCIPAL CITIES 


Canadian Division: Welland, Ontario 





NUMBER 1 OF A SERIES 


PRODUCTION SHORT CUTS WITH 


DIE CASTINGS 


7ée RAMBLER puts on its best front! 


The completely new 1956 Rambler—by American The Rambler front end assembly is further simpli 


Motors—features a unique front end assembly styled fied by casting the steel mounting bolts as inserts in 
to endow this compact, economical car with a massive, the back of both the grille and the molding. These 
forward-thrusting look. And this assembly graphically precisely located fastening elements, plus the overall 


illustrates why ZINC Die Castings are so widely speci dimensional accuracy of the castings, assure perfect 


fied by design engineers in and out of the automotive fits every time. Add easy finishability (all of the cast 


industry ings are beautifully chromium plated) 

As you see, the ZINC Die Cast and you have the principal reasons why 
grille is attached to a sheet metal a . ” ZINC Die Castings are specified by 
eet 
; a For possible answers to your particu- 
board headlamp bezels are then a lar production 


frame before mounting on the car American Motors engineers, 


The grille top molding and the in- 


problems, send for our 


attached to cover the frame and brochure and contact any commercial die 


complete the front end. Because ee casting company 


such unusual shapes can be die cast, ; 4 ' 
only four castings are required in as ea ». 
Ry i ee 
the assembly (plus the two run- my « jt 
ning-light bezels in the fenders). ' = ay ee 
Me fe 
The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. pw ee, FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (unitcrm avciny) ZINC 





if you buy or use 


electronic components, 


ie ae | " 
Cus 
_ CUSTOM MOLDINGS AND 
LAMINATING 

Cot 


ce 


ELECTRONIC COMPONENTS _ 


AE TURING COMPANY ine. 


x MAND! 
MANDE as dn 


eo ast rh eT 


MANDEX MANUFACTURING. 


2610 West 16th Street, Chicago 8, Illinois 





Trangitron 


SILIGON 
RECTIFIERS 


Maximum Peak 
Average Maximum Inverse 
Current RMS Voltage Voltage 
Type (amps) (volts) (volts) 
IN411A 35 35 50 
actual 
1N412A 35 70 100 size 
1N413A 35 140 200 
RATINGS AT 125°C CASE TEMPERATURE 


20 amperes 


Maximum Peak 
Average Maximum inverse 
Current RMS Voltage Voltage 
Type (amps (volts) (volts) 
1N248A 20 35 50 
1N249A 20 70 100 
1N250A 20 140 200 
RATINGS AT 125°C CASE TEMPERATURE 


Transitron silicon power rectifiers are designed 

for high temperature applications requiring maximum 
efficiency and small size. Their high forward 

conductance improves output regulation, and allows 
reductions in transformer size. Hermetic sealing assures 
long term stability and permanent environmental protection. 


Types 1IN411A and 1N412A are particularly useful as 
transformer rectifiers in 28-volt power supplies of 100 
amperes, 200 amperes or higher. Types 1N413A and IN250A 
are designed for line voltage bridge rectification 

and other high voltage applications. 


Write for Bulletin TE-1337 ... 


immediately available 


IRE Show Booth 580 


j 


electronic ieee 
melrose 76, massachusetts Glass Diodes Transistors Power Transistors Silicon Diodes Silicon Rectifiers 





NOW AVAILABLE! 


MILITARY .,. 


> i A i = o nm Transitron’s military type Silicon Power rectifi- 
r e Cc t i f ‘ er me ers meet the long felt need for reliable opera- 


tion at temperatures up to 150°C. Available 
in production quantities with inverse voltage 
ratings up to 600 V, these rectifiers offer greatly 
improved performance because of their superior 
electrical and mechanical characteristics. 


Hermetic Sealing is combined with miniature 
size to provide complete environmental protec- 
tion along with size and weight reduction. These 
rectifiers are designed to meet the requirements 
of MIL-E-1B. 


Write for Bulletin TE1336 


Continuous Maximum 
Inverse Maximum Average Peak Maximur 
Working RMS Forward Forward Surge 
Voltage Voltage Current Current Current 
(volts (volts ma amps amps Life test per Para 4.11.4 MIL-E-1B 1000hr min 


ENVIRONMENTAL TESTS 


Vibration fatigue, 45 to 100 cycles, 10g 64hr min 
100 70 1000 4 


Vibration, 100 to 1000 cycles, 10g 16min min 
190 13° 400 1.2 


Centrifuge, two directions 5000g min 
380 2 400 1.2 
Shock tests per MIL-STD-202, 1 millisecond 500g min 
570 400 200 6 


RATINGS AT 135 C CASE TEMPERATURE 


enna earns. 


it 

[ ra ng itROon 
electronic’ corporation 
melrose 76, massachusetts 


Types 





FORWARD CHARACTERISTICS 135 C 


© 


IN253 


TYPICAL 
USES 


Forward Current (amperes) 


Power Supplies for: 


- rb» &’eab oN BB © 


Aircraft 
Missiles 


INVERSE CHARACTERISTICS 135 C Radar 


8 


Mobile Communications 


& 
Inverse Current (microomps) 


Computers 


Autopilots 


Telephone Systems 


3 


Magnetic Amplifiers 


joo geo ge 400 500 600 700 800 High Temperature AC Relays 
Inverse Voltage (volts) 


CURRENT-TEMPERATURE RATINGS DC Isolation 


Arc Suppressers 


+ + + - 
1¢@ or 3¢ Inductive 
or Resistive loads 


Voltage Regulators 
Motor Speed Controls 
Battery Chargers 
Magnetic Clutches 


a a a a an rl) ny rr” ry Circuit Breakers 
Maximum allowable case temperature (°C) 


FEATURES: Dynamic Brakes 


© RELIABILITY AT HIGH TEMPERATURES Alternator Field Controls 
Rated for continuous service at 135°C 


* HIGH VOLTAGE RATINGS Battery Equalizers 
Up to 600 volts 


© HIGH POWER HANDLING ABILITY Switchboards 
Up to | ampere at 135°C 


@ MINIATURE SIZE Brushless Alternators 
Less than .2 cubic inches volume 


!RE Show Booth 580 


=o =e satan fie 


Transistors Power Transistors Silicon Diodes Silicon Rectifiers 





for the products you design 


iti 


na <> 


i 


for 

= 
wire 

o 
plastics 

o 


metal stampings 
e 


| An electronic parts 
Jesigners find Sylvania Parts Division unusually helpful 


in producing parts for the products they design. 
The reason? Sylvania offers unique four-way service, made 
possible by complete facilities for cold-drawn wire, custom- 
molded plastics, metal stampings, and electronic parts. 
At Sylvania the emphasis is on “‘custom tailoring’”’ these 
facilities to meet your particular needs. 
For more information on Sylvania’s “‘one-source supply,” 
write for the new “Portfolio of 4-way service to designers.” 
Address Dept. C188. 
U * . . 
Sylvania invtles you 
o 
| to call on the 
PARTS 
‘ = Parts Division for 
DIVISION eT ¥ 1 ay A \ 
“2b ‘4 tiv consultation at any time 
without obligation 


metal SsPpeco molded electronic 


stamping ‘ . Plastic parts 


I » 
7 : SYLVANIA ELecrric Propucts Inc 
. 1740 Broadway, New York 19, N. Y 
s ( In Canada: Sylvania Electric (Canada) Ltd ‘ 


University Tower Bldg., Montreal 


LIGHTING - * ELECTRONICS + TELEVISION + ATOMIC ENERGY 


18 





FROM minnows TO 


WHALE 


This is a kind of “Mutt & Jeff’ 
portrayal of CORNISH versatility 
in designing and producing any 
type and size of Cord Set to YOUR 
special needs. Leading manufacturers 
of electrical equipment and appliances 
no longer gamble... they just 
CORNISH ‘em! All our technical and 
physical facilities at YOUR service. 


BE SURE with 


Wt 


CORD SETS 


CORNISH WIRE CO., inc. 


50 Church Street New York 7, N.Y. 





ARE D Tae 
Toe Pe ature s 


-TO THOSE WHO BUILD MACHINES 


— Square D limit switches have certain design features 
that warm the cockles of any machine builder's heart. 
You can spot the major ones in the panels below. 
Equally important is the customer's nod of approval 
when he sees the time-proven nameplate on the 
limit switches that help control his new machine. 


oll TIG ; Instant visual inspection of Eleven contact arrangements 
mechanism through transpar in one switch and all you 


LIMIT SWITCH ; ; 
ent plastic cover (optional). A need to make the changes }8 4 


me saver in mul screwdriver 


Class 9007 ” Type! “ tremendo m ti so 
tiple switch instalia ions. 


SMALI 
~ a This small precision limit switch is available in 


three forms basic contact me chanism, flush mount 


OIL-TIGHT 
i ing and onli e mounting. Both {1 ush and surface 
LIMIT SWITCH mounting switches are available with vary} ng lengt hs 


er arms and with i yllers of 


Class 9007 : Type A siz Also push rod operated (shown abov 


init or duplex construc 


different types and 


e) and in 


ceils eS ONG Se el ca 





a | 


e 


et 





... AND TO THOSE WHO B 


Square D's consistent 


peals most to the men 
e are 


Just as you'd suspect, it's 
ng life that ap 
tain the machines. But ther 
having to do with versatility, 
impler maintenance. Some of 
llustrated below. 


performance and lo 
who buy and main 
other advantages, too, 
easier installation and s 
-/— the more important ones are i 


v7 80° 
oventaave® 


i 


! 


ause basi Continuously adjustable 
of operating le permit an Easy mounting and 


iber of adjustments interc hangeability through 


of base plates and 


ver arms 


Simplified stocking be« 
s and a wide variety 

ackaged separate infinite nun 
k handles a mul Up to 80” overtra 


y »t 
variety 


switcne 
ounting holes 


leverarms are ps 
ly Moderate sto¢ 


titude of combinations. 


vel reduces 


arm breakage 


» 


Roller arms are available 


jin a wide range of designs 


and lengths 


FREE PEE 
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“Economical Buying of Screw Machine 
Products Now Calls for Greater Care 


in Specifications, ” 


says Leonard Schaffer, President, Mechanical Art Works, Inc., Newark, New Jersey 


“The tremendous versatility of automa 


tion in modern manufacturing has 
placed a bigger burden on the designer 
and buyer of screw machine parts,” Mi 
Schafler explains “The trend toward 
miniaturization has shifted many more 
And the 
s ability to provide tol 
0005", and finishes 


heretofore obtainable only by cente: 


parts to the screw machine 
SCTC\W machine 
CTANCCS As close lS 
less grinding, has left a tremendously 
wide choice in spe ifications 

Mr. Schatler, a long-time user of 
Anaconda products, says, “Il can count 
on thre uniform rca hining ( harac teris 
tics of ANACONDA Rods from batch to 
batch both 


quality and economy in my business 


which is important for 

hor comple te data on composi 
tion and machinability of standard 
ANACONDA Alloys, standard specifica 
tions, weights and dimensions of stand 
write for Publication B-14 
Address: The American Brass Com 
pany, Waterbury 20,Conn. In Canada 
Anaconda American Brass Ltd... New 
loronto, Ont 


ard rods 


A few typical fine-finish, close tolerance 


screw machine products currently pro 


duced from ANACONDA Rods at the Me- 
chanical Art Works 


A few of Mr. Schaffer's suggestions to buyers of 


screw machine products for keeping costs down. 


Wherever possible, the largest diameter of the piece should correspond 
to a standard stock rod diameter. 


Avoid fancy shapes calling for expensive forming tools. 
Use hole diameters obtainable with standard tools. 


Allow commercial tolerances if possible, otherwise specify tolerances 
no closer than necessary. 


Specify Standard National Coarse or National Fine Threads wherever 
possible. 


On external threads, cutting full threads close to a shoulder is expensive 
and may be unnecessary. 


Tapping blind holes close to the bottom is difficult and costly. 
Specify free cutting material unless special physical properties are re- 


quired, then select the best machining material containing those 
properties. 


ANACONDA RODS ror screw MACHINE PRODUCTS 


ELECTRICAL MANUFACTURING 





FADER INQUIRY SEKVIE CARDS, PRECEDING BACK COVEK 





3 General Llectric 


Design for more power-per-pound... 


G-E Mica Mat tape insulates the 


end turns and connections on this 


massive turbine generator. 


G-EK MICA MAT offers the electrical industry 


flexible, void-free mica insulation... by the roll! 


General Electric Mica Mat offers the 
electrical manufacturer mica in contin 


all the 
and stability of mica plus new fle vibility 


uous sheet form permanence 


and ease of handling 


Greater flexibility: G-E. Mica Matis far 
more flexible than conventional pasted 
mica. Composed of countless tiny mica 
plate lets, it is easier to wrap. Its adapt 
ability to mechanized procedures 


means better insulation at lower cost. 


Uniform, void-free: Completely uni 
form and free of voids, G-E Mica Mat 
offers excellent dielectric strength, co 
rona resistance, low power factor. Less 
is needed for a given job perh ups 25% 


less to insulate 10,000 volts 


Wide application: Available from G.E 
with a variety of backings and facings, 
G-E Mica Mat comes in the usual forms 
of mica insulation—tapes and wrappers, 


composite sheets, tubes, segments and 


segment plate It can be used to achieve 
both Class B and Class H insulation in 
commutators, armature coils, high vol 


tage generators. 


Free booklet! C.E.’s 20-page brochure 
describes this modern form of mica in 
sulation, tells how G-E Mica Mat helps 
you wrap powe! tighter lighter get 
more powel! per pound 
Check the coupon for a 


free copy! 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Insulation (News €3) 


...With General Electric insulation 


Choosing the best insulating varnish for 
your job is easy with G.E.'s handy ‘‘How 
to Select'’ chart. 


Transformer costs 
drastically reduced... 
with G-E Permafil 73515 


Called “the most important contri 
bution to lower transformer costs in 
25 years,” G-E Permafil insulating 
varnish offers tremendous opportu 
nities for cost savings. Utilizing its 
superior heat dissipation, one of ou 
customers redesigned his transform- 
ers to save 25% lamination weight, 
15% copper, and cut cure times in 
half. Ideal for impregnating a vas 
iety of coils, Permafil 73515 yields 
void-free insulation that eliminates 
corona provides relatively constant 
power factor over a wide range of 
voltages and temperatures. 


Deep-curing G-E 9700 insulating varnishes 


now available in five versatile orades 


General Electric’s well-known 
9700 series of insulating varnishes 
may now be obtained in five dif 
ferent grades. Variations in viscosity 
and cure times make this versatile 
series adaptable to almost any in 
sulating application ol procedure 


Supplied at 50% solids, all may be 


ipplied by conventional methods. 


G.E. 8 deep curing 9700 series is 


distinguished by high dielectric 


excellent hot and cold 


bonding strength outstanding chem 


stre ngth 


ical resistance. Which grade is best 
for your equipment? ¢ heck coupon 


for free “How to Select” chart. 


If vou manufacture or repair motors. 


G-E lrrathene® tapes can save you money 


Simple heat treatment produces uniform 
sheath of motor coil insulation which 
seals out moisture, conductive dusts, 


most corrosive chemicals 


TECHNICAL SERVICE AVAILABLE 


Technical service on insulation problems is readily 


available from General 


offices. For more information on any of the G-E insu 


lating products described on these pages, just fill in 


and mail the coupon, 


INSULATING VARNISHES «+ IRRATHENE® IRRADIATED 
POLYETHYLENE + SEALING AND FILLING COMPOUNDS 
G-E MICA MAT + VARNISHED CLOTH AND TAPES 
PERMAFIL RESINS + SILICONE INSULATION 


Electric’s nation-wide 


sale 


| 


end 


Ple is¢ 
Mic 


Name 


} int 


Street 


—— ae ae aa ae ee 


i mat insulation 


Permahil 


G-E lIrrathene tapes for motor insula 
tion cost no more pei square yard 
than most tapes use d today. Further 

more, less Irrathene tape is required 
because of its superior ¢ lectrical 
prope rties: high corona starting volt 

excellent 


ige, low corona intensity 


voltage endurance, high dielectric 


strength and insulation resistance 


Electrical properties do not vary 


with changes in humidity—or even 
on direct immersion in wate 


( ompare the properties and prices 


of Irrathene tapes with the materials 


You are Tow 


Check the 


pon for more information 


using cou- 


General Electric Company 
Laminated & Insulating Department 
Section EM 3-6, Coshocton, Ohio 


me more information on 


G-E 9700 varni 


S515 


} Irrathene t ape 
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panel instruments... 


ne soo STOCK TYPES 


METERS, MICROAMME- 
che ataariagota. ... plus HUNDREDS MORE, custom-built 
snanaameniil from standing tools -¥- 

email 


TT MM lame ta Cg 
YOUR ELECTRONIC PARTS DISTRIBUTOR requirements today. Let our 
HAS HUNDREDS IN STOCK! top-flight engineers work out 
MM CMe te 

Cre om a ae 


YU myein INSTRUMENTS THAT STAY ACCURATE 


— 


MARCH 1956 FLECTRICAL MANUFACTURING 





(A) NEW CORE TYPE—A superb new movement that is self shielded, 
remarkably small and lightweight. Instruments now equipped with it 
meet the various Military Specifications for Sealed and Ruggedized 


Meters. Shallow, medium, and deep sizes. 


c 


(C) DYNAMOMETER TYPE— 
This fine movement features a 
high torque to weight ratio, 
With it, Simpson is the only 
manufacturer producing a two- 
inch wattmeter. Movement is 
air damped, sturdily built. 


Shunts and Current 


Transformers available 
to your specifications. 


5200 West Kinzie St., Chicago 44, Ill. Phone: EStebrook 9-1121 
In Canada: Bach-Simpson, Ltd., London, Ontario 


(D) MOVING VANE TYPE— 
The preferred movement for 
A-C measurement. Consumes 
remarkably little power. Fea- 
tures Simpson three-way bal- 
ancing and patented balance 
weight locking clips. 


Send for 
Technical Manual 17 


er 


(B) EXTERNAL MAGNET TYPE—The magnet 
structure of this time-proven movement is an 
independent part, permitting a choice of magnet 
material to match specific requirements. 


(E) NEW BIFILAR SUSPENSION 
TYPR*— Represents a brilliant, 
new adaptation of the D’Arsonval 
principle with bifilar suspensions 
that eliminates all friction due to 
pivots and jewels. 
*Simpson-Greibach Movement 


Tn Sunp rv; rT 
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SPECIAL 


nothing can touch this winding 


Oil, acid, vapor, heat and pressure don't affect this AC motor 
winding. It's completely encased in a special, high-tempera- 
ture, chemical-resistant plastic. The windings are cast right 
in the plastic to make a single, solid, impervious piece. 


Of course, this winding goes into a special motor — one that’s 
designed to run in a pressurized atmosphere of inert gas, under 
constant exposure to a piping-hot oil splash and vapor at over 
200 F. ‘Temperature-stabilized bearings, oil lubricated under pres- 
sure, and drip-proof, corrosion-resistant Construction are some 
other design necessities for this unique 115-volt, 1/3 hp AC motor. 


Here is a typical example of ESCO’s unusual ability to design 
and build rotary electrical equipment to meet special customer 
needs. Whether or not your particular motor problem is this 
special, remember that ESCO’s more than forty years of experience 
is always available to you. No motor or generator problem is 
too big or small, too routine or specialized for ESCO engineers 
and craftsmen to solve properly, the way you want it solved. 


‘a 


Refer to Esco Catalog in section », in Sweet's Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem . . . we'll be glad 
to show you how we would go about solving it for you. 


ELECTRIC (SPECIALTY CO. 


171 South Street, Stamford, Conn 


MAKCH 1950 ELECTRICAL MA® 





‘Reddy Kilowatt 
is a registered 
trade mark used 
by courtesy of 
Duquesne Light 
Company, Pitts- 
make and Reddy 
Kilowatt, Inc." 


ONE OF 
“REDDY KILOWATT’S 
BEST FRIENDS! 


HUSSEY COPPER 


In electrical applications Hussey Copper excels as a 


CONVENIENT 
WAREHOUSES 


PITTSBURGH (19) Hussey Copper, in particular, offers all these advantages 
2850 Second Ave. 


ae oy" i tie of experience can produce. 
. ai ve. 


conductor of electricity and heat, and is non-corrosive, 


fabricates easily and always makes a good appearance. 
plus dependable quality and uniformity that only years 


ST. LOUIS (1) Used and approved by electric companies and fabricators 
Central Terminal Bldg 
CHICAGO (18) 


Ww en C. G. HUSSEY & CO. 
140 Sixth Ave. ‘ (Division of Copper Range Co.) 
PHILADELPHIA (30) HUS SSEY ROLLING MILLS AND GENERAL OFFICES 


1632 Fairmont Ave. 
CINCINNATI (2) PITTSBURGH 19, PA. 


424 Commercial Square 


across the nation; make Hussey Copper your best friend, too. 


SHEET * STRIP * COILS * RODS * WIRE 
TUBING * ROOFING PRODUCTS 





Thrust plate 
thrust: 
play noises 


motor operation | 


Oil-slingers a) aluminum 
oil-slinger is shrunk on shaft 
to prevent oil creepage under 
neath, and double-edged to 
prevent oil escape over the top, 
(b) oil-impervious buna slinger 
is stretched over shaft, pre- 
vents oil creepage underneath, 
double-edged also to prevent 


oil escape over the top. 


**Oil pump" groove on shaft 
provides continuous positive 
replacement of cooled, filtered 
oil on bearing surfaces, thus 


assuring maximum bearing life. 


Wicking Three bands of 
special felts; (c) fine felt for 
giving up oil to oil pump in 
the shaft d) medium tex 
tured = fe re-circulating oil 
back « ooling surface of 
bearing ng y capillary 
action varse felt for oil 
storage 


Internal fan draws cooling au 
over aluminum be ring hous 
ing to draw heat away from 
oil being re-circulated across 


inside bearing surface. 


Sleeve bearings are babbitt- 
lined ind steel-bac ked They 
are preci mon machined for 


accurate rotor alignment. 


Unique General Electric 
continuously bathes 


1/12 TO 1/4 HP 4- and 
6-pole, shaded-pole 





Shaded-pole motor bearing 
itself with cool, filtered oil 


Special “oil pump” on shaft plus oil impervious slingers 
permit sealed-in lubrication for MAXIMUM BEARING LIFE 


In a continuous cycle, a cooled and filtered oil supply 
is re-circulated through unique G-E  shaded-pole 
motor bearings. Oil is sealed-in, eliminating need for 
re-oiling and permitting maximum bearing life plus 
quieter operation. Just how sealed-in lubrication works 
is described in the illustration at the left. 

Sealed-in lubrication on G-E shaded-pole motors is 
just one feature that makes these shaded-pole motors 
your best buy. Additional features of G.E.’s new 
1/12 through 1/4 hp line of shaded-pole motors for 
larger fan drive ratings are: 

Moisture-resistant resin insulation permeates every 
crevice and air space in slots, and between windings 
dries hard and durable. 

Forced internal ventilation from aluminum fan blades 
means cooler operation for longer bearing and in- 
sulation life. 

Shell-type construction makes possible a short, light 
weight, double-end ventilated motor—helps increase 
temperature differential between winding and bear- 
ings for longer life. 


Aluminum end castings of new design are sturdily 


constructed to assure precise bearing alignment. Gen 
erous ventilating openings provide optimum cooling. 
New cushion rings are firmly clamped in place and 
with bonded outer ring hold motor firmly in its base 
under rigorous shipping conditions; also provide for 
quieter, vibration-resistant operation. 

Pressure-cast aluminum rotor and fan blades help 
dissipate rotor heat for cooler, longer life bearings and 
insulation. 

Short length of these new motors permits you to de 
sign more compact, better-looking products. Saves on 
your materials, too. 

Three-way mounting is offered on this line of G-E 
shaded-pole motors: cushion end-rings, thru-bolts, 
resilient cradle bases. Also available are extra-high 
bases, and Quick Clamp mountings. 

EXPERT APPLICATION HELP from G-E engineers is 
available to you. For complete shaded-pole motor 
service, contact your local G-E Apparatus Sales 
Office. Or write for Bulletin GEA-6134 to Section 
632-1, General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


SETTING 


PACE IN MOTORS FOR THE AIR CONDITIONING AND HEATING INDUSTRIES 


ve 


25 MHP TO 1/12 HP 
shaded-pole and perm. 
split cap. 


15 TO 35 MHP 2- and 15 TO 16 WATTS 
4-pole, shaded-pole 4- and 6-pole, 
shaded-pole 


35 MHP TO 1/2 HP- 
perm.-split-cap 


1/6 TO 1/2 HP, 
split-phase 


1/6 TO 3/4 HP, 
capacitor-start 


KEADER INOUIKY CARDS, PRECEDING BACK COVER 








NOW PHELPS DODGE SODEREZE* 
SUITABLE FOR ALL 


Magnified connection shows direct soldering 


without stripping. 


Universal wound 





ii TV choke coil Solenoid coil Transformer coil 


Firil for lailing (Juabiiy—from fine lo Markee / 








GIVES HIGH “Q”’... 
CLASS “A” APPLICATIONS! 


New materials assure high “Q”". 


All essential properties equal or superior 
to existing film wires. 


Positive uniform soldering. No stripping 
or cleaning necessary. 


Phelps Dodge Sodereze represents a new advance 
in ready-to-solder magnet wire. It’s a typical Phelps 
Dodge development designed to keep pace with in- 
dustry’s growing need for wires that handle easily, 
reduce over-all cost and satisfy a variety of operat- 


ing conditions. 


Phelps Dodge Sodereze offers a unique combination 
of improved chemical and mechanical properties 
with the advantage of high “Q’’. The versatility of 
Phelps Dodge Sodereze not only permits its use 
wherever solderable wires have been proven prac- 
tical but suggests new applications, particularly in 


the finer sizes, to replace conventional wires. 


Any time magnet wire is your problem, consult Phelps 


Dodge for the quickest, easiest answer! 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 


PRECEDING BACK COVE! 





~ appropric..cucys. 
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. é-l17’a-b’1), adj. 
re-li'a-ble (r a), ‘ 
or fit to be relied on; an ; 
dependence or reliance. 
: Aig em 
re: 
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This one definition sums up what we at Leach feel is the of its successful operation during a given task. And in a 
most important single thing we can build into a relay relay, there’s no halfway operation . .. it’s either working 
be it a simple motor-starter type or a complex, hermetically or useless. So we say only this: whatever your relay needs, 
sealed unit destined to help guide a missile. It’s the starting look to Leach first; then test Leach against any make on 
point of our design thinking, the basis for all manufacturing the market. You'll see why, for years, it has been a habit 
and quality-control practices throughout industry to specify LEACH where complete 
\eliability of any component is basically the probability system reliability is a must. 
LEACH standard of relay quality for over 30 pals 
years... offers a broad line for industrial, electronic 
This is NEWS at LEACH 
and aircraft use and spe ial types on order, 


A new group of system designed relays, designed to insure 
system reliability in electronic, aircraft and missile work. 
Their square shape makes it possible to place 20% more 
relays in a given space... they have optional lead arrange- 
ments... are hermetically sealed, shock-resistant, can op- 
erate dependably at 120°C ambient. Complete specifications 
available on request 






commercial controls 


and contactors 





hermetically sealed 


PS 33a +t try 6g) 
wees oe 9¢°¢ 
$3: 
aircraft types : gree 





9220 9226 9230 


Contact arrangement 4P0T 6PDT 4PoT 


radio and Operating voltage 18-30 VDC | 18-30 VOC | 18-30 VDC 


high-frequency relays Contact rating at 28 VDC 





Resistive 5 amp 5 amp 10 amp 
Inductive 1.5 amp 1.5 amp 7 amp 
Coil resistance 250 ohms | 200 ohms 50 ohms 
Duty Continuous | Continuous | Continuous 
| 
motor starting } 
| Weight 25 Ib 25 Ib 5 Ib 
snap-action types 


Case dimensions, inches 1.3a1K1.7 91.501.501.7)1.7"1.7x2.6 





Send for the latest Leach Re lay 
Catalog your best starting point 
when selectin any relay 





CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BLVD., LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 


MARCH 1956 ELECTRICAL MANUFACTL KING 
















Quick, low-cost way to 


iu! 
wiring diagrams 
OMIT: 


For any kind of wire...any temperature...any application...there is a 
y apf 


BRADY PERMA-CODE WIRE MARKER 


\ 1. Line and toad circuits 
To identify 2. Terminal biocks and terminal boards 
3. Motor, apparatus, and control teads 


... for as little as 1/g¢ per marker 


Your product is completely No. 8-600 

engineered, only when termi Selt-sticking, All-Temperature, A 

Non-conductive Vinyl! Cloth laf 0 &tock length 
Wire Markers / and *%4 


nal, circuit and lead wires are 
marked to « orrespond exactly 


See EEE EES 


AL 


with your wiring diagrams 


You can choose from more No. 8-610 
than 3,000 stock Brady Perma Seit-sticking, All-Temperature 
Code Wire Markers for small Non-conductive Color-Code 
Wire Markers 


tock lengt} 


eeeeeeeeeeeeeeeese eee eee 


and 
and large-gauge wires. Spe 


cials made to order 


All conform to ASA Stand 


ard C6.1, NEMA Color agence Oll-Proot 
Standards, National Machine aan 


Epoxy Resin 
Non-conductive 
fool Builders’ Ass'n. Electri Wire Markers 


cal Standards, Environmental 
Specification MIL-E-5272-A 


and other government and 


eeeeeeeeeeeeees 


No. B-184 
Self-sticking, Fiame-Proot Full-Soft ; 
Super-thin Aluminum Foll Two atock length 
Wire Markers 3 y and % 


military specifications 


DOistributors nN more than 150 cities carry Br idy Perma-Code Wire Marker r hae hen | 


n al ize: for fast. local Pavitt SS A Md 1 YE 





BIRIAIDIY SELF-STICKING INDUSTRIAL PRODUCTS 


Whether your wires are marked on the 
production line... during bench assembly or 
sub-assembly ...on the erection floor — use 


Vinyl Cloth Wire 
Markers 


The general-purpose Wire Marker for fast production 
correct installation, and low-cost maintenance. With 
stand temperatures up to 300°F. Black numbers, letters 
and symbols on white Vinyl Cloth for greatest legibility 


Send for free working samples 


You can't drop Brady Perma-Code Wire Markers. They stick to your finger from 


card to wire wrap around the wire fast. You mark more wires in less time 


Motor leads are identified with Brady All Temperature Viny! Cloth Wire Markers 
permanent legibility 


Color-Code 


Wire Markers 

Give you TWO-WAY 
identification on each wire 

Now you can mark your wires with both 
color and number 


Time and temperature change colored 
wires—but the numbers on Brady Color 
Code Wire Markers remain legible. Avail 
able with white numbers on backgrounds 
of standard NEMA colors 


Send for free working samples 


Fiarmme-Prooft Full-Sotft 
Aluminum Foil 


Wire Markers 


Stick and stay stuck at temperatures 
as high as 350°F.! 


The first self-sticking metal Wire Marker you can apply at 
production-line speed. No tools needed. Replaces steel, brass, 
and zinc “pigeon bands” and slip-on tags—at much lower cost 

Special Brady full-soft foil bends easily —hugs wires snugly 
in elevated temperatures, oils, most solvents. Non-corrosive 
For use where conductivity is not a factor 


Super-thin (3 mils) alum 
num foil markers stocked 
in 250 standard NEMA and 
Machine-Too! Symbols. Im 
mediate shipment of both 
M%” and 12” sizes for 
small and large wires. Send 


for free working samples 


Epoxy Resin Wire 
Markers 


Oil-immersed transformer leads permanently 
identified for first time — 


Newest in the family of Brady 

Perma-Code Wire Markers. With 

stand continuous immersion in Pyr 

anol, 10C transformer oil at 300° F 
Used in place 

of string tags by 

manufacturers of 

distribution trans 

formers, high 

voltage trans 

formers, voltage 

regulators, and 

specialty trans ———_— = 

formers. You get a solid, identify 

ing bond on all transformer leads 


Send for free working samples 





BIRIAIDIY SELF-STICKING INDUSTRIAL PRODUCTS 


Special-Purpose 
Markers 


For your special production applications 


Manufacturers of electrically-operated products 
have used over 1,000,000,000—one billion—Brady 
Special-Purpose Wire Markers for product iden 
tification, wiring diagrams, serial numbers, coil 
marking, and inspection. Mounted on handy, 
portable Blue Streak" dispenser cards for fast, 
assembly-line application 

Brady Special-Purpose Markers are tailor 
made to your order in any shape, color, size, 
wording, and quantity — in a choice of materials 
to fit specific application requirements: vinyl 
cloth, vinyl film, fibre glass, paper, acetate cloth 
polyester film, aluminum foil all self-sticking 


Self-Sticking 
Wiring Diagrams 


instruction 
Sheets 


Repair 


Parts Lists ON MOLDED CASSETTES 


The recommended procedure below 


dexcribes on easy woy of opening 


Make your diagrams, instruction eo ee 
sheets, and repair parts lists part of 
your product 
White paper tape mounted on zip 
off liner. Sizes up to 9” x 12 
Unique method of removing liner 
from tape gives you fast distortion 
free application 
Send for free working samples 


OPERATION OF LATCHES 


Positive Placement 
insulation 


Insulates, seals, holds. Applies in seconds 
with only finger- pressure —speeds assembly 
of electrical apparatus! 


Insulation in its most practical form for production 
pre-cut and self-sticking 


Dimensions held to close tolerances no distortion 


More than 300 pressure-sensitive tapes to choose from 

including vinyl, polyester film, glass cloth, acetate cloth, 
and other electrical-grade and general-purpose tapes 

No glue pots, screws, clamps, brackets, solvents, tying 
cords, or other time-consuming materials and methods 

Our Technical Service Department is ready to discuss 
your insulation problems 


Send for free working samples 


WwW. H. BRADY CO. 
799 ' W. Glendale Ave., Milwaukee 12, Wis. 


Send me free working samples and further information on 


[} Viny! Cloth Wire Markers [) Aluminum Foil Wire Markers 

[) Color-Code Wire Markers {} Positive Placement insulation 

() Special-Purpose Markers [] Epoxy Resin Wire Markers 
C) Wiring Diagrams, Instruction Sheets, Repair Parts Lists 


Name 
Company 
Address 


City Zone State 





These distributors carry Brady Perma-Code 1'/2” and 3/4” 
Wire Markers in stock tor fast, local service 


ALABAMA 
Birminghem 
Greyber Electric Co., inc., 709 First Ave, N 
Mobile 
Graybeor Electric Co., Inc., 701 N. Joachim St 
ARIZONA 
Pheeni« 
Graybor Electric Co., Inc., 434 W. Madison St 
ARKANSAS 
Little Rock 
Graybar Electric Co., Inc., 417 Byrd St 
CALIFORNIA 
Les Angeles 
Electrical Specialty Co., 2820 E. 12th St 
Graybar Electric Co., inc., 210 Anderson St 
Sen Diego 
Graybar Electric Co., Inc., 720 State St 
Sen Francisco 
Electrical Specialty Co., 158-168 Eleventh St 
Graybor Electric Co., Inc., 1750 Alameda St 
COLORADO 
Denver 
Electrical Specialty Co., 1101 Stout St 
Graybor Electric Co., inc., 104 Wazee Market 
CONNECTICUT 
Bridgeport 
Electric Maintenance Service Co., Inc 
143 Bennett St 
Olschan Electric Supply Co., 728 Main St 
New Haven 
Graybar Electric Co., Inc., 25 Union St 
West Hartford 
Graybar Electric Co, inc., 453 Park Ave 
DELAWARE 
Wilmington 
Graybar Electric Co., Inc, 1005-1007 W. 4th St 
DISTRICT OF COLUMBIA 
Washington 
Graybar Electric Co., Inc., 60 Florida Ave., NE 
FLORIDA 
Jacksonville 
Graybar Electric Co., Inc., 12th and Main St 
GEORGIA 
Atlanta 
Brownell Distributors, 690 Murphy Ave. SW 
Graybar Electric Co., Inc., 333 North Ave. N.\W 
Insulation & Wires, Inc., 241 Boulevard, NE 
ILLINOIS 
Chicage 
Complete ®eading Electric Co., 100 S. Jefferson St 
Englewood Electric Supply Co., 5801 §. Halsted St 
Graybar Electric Co., Inc., 850 W. Jackson Blvd 
Prehler Electrical Insulation Co 
2300 WN. Kilbourn Ave 
Peoria 
Graybar Electric Co., Inc., 704 S$. Adams St 
Rockford 
Englewood Electric Supply Co., 124 N. First St 
INDIANA 
Evansville 
Graybar Electric Co., Inc., 1709 E. Columbia St 
Hammond 
Graybar Electric Co., Inc., 6445 Indianapolis Blvd 
indianapolis 
Graybar Electric Co., inc., 1300 1éth St 


Peerless Electric Supply Co., 122 S. Meridian St 
South Bend 


Englewood Electric Supply Co 

325 N. Lafayette Blvd 
1OWA 
Davenport 

Graybar Electric Co 
Des Moines 

Graybar Electric 
Sioux City 


206 E. Fifth St 
24 Eleventh St 


Graybar Electric 
KANSAS 
Wichita 

Graybar Electric 
LOUISIANA 
Baton Rouge 


Graybar Electric 
New Orleans 


510 Pearl St 


424 N. Rock Island Ave 


2442 Ted Dunham Ave 


Graybar Electric 
Shreveport 

Graybar Electric Co 
MARYLAND 
Baltimore 

Graybar Electric Co 
MASSACHUSETTS 
Boston 

Graybar Electric Co., 287 Columbus Ave 

Insulation & Wires, Inc., 1040 Tremont St 
Springfield 

Groybar Electric Co., Inc., 32 Patton St 
Worcester 


Graybar Electric Co.. Inc., 108 Grove St 


1116 Magnolia St 


90 Fannin St 


100 South Street 


MICHIGAN 

Detroit 
Cadillac Electric Supply Co., 431-433 E. Larned St 
Groybor Electric Co., Inc., 15045 Hamilton Ave. 
Madison Electric Co., 6000 Woodward Ave 

Ferndale 


Standard Electric Co., 23440 Woodward Ave. 
Flint 


Graybar Electric Co., Inc., 2424 Kansas Ave. 
Grand Rapids 

Graybar Electric Co., Inc., 

432 W. Monroe Ave., N.W 
Pontiac 

Standard Electric Co., 175 S. Saginaw St 
Saginaw 

Standard Electric Co., 406 Meredith 
MINNESOTA 
Duluth 

Graybor Electric Co., Inc., 320 W. First St 
Minneapolis 

Graybar Electric Co., Inc., 824 S. 4th St 

H. A. Holden Co., 1208 Harmon Ploce 
MISSISSIPPI 
Jackson 

Graybar Electric Co., Inc., 154 E. Porter St 
MISSOURI 
Kansas City 

Graybar Electric Co., Inc., 1644 Baltimore Ave 
St. Louis 

Glasco Electric Company, 721-731 N. 11th St 

Graybar Electric Co., Inc., 600 S. Taylor Ave 

Insulation & Wires, Inc., 3435 Chouteau Ave. 
Springfield 

Graybar Electric Co., Inc., 524 E. St. Louis 
MONTANA 
Butte 

Graybar Electric Co., 
NEW HAMPSHIRE 
Manchester 

Graybar Electric Co., 
NEW JERSEY 
Newark 

Graybar Electric Co 
New Brunswick 

Graybar Electric Co 
Clifton 

Graybeor Electric Co., 
Jersey City 

Franklin & Smith, Inc., 137 Franklin St 
Trenton 

Griffith Electric Supply Co 

South Broad & Second Sts 
NEW YORK 
Albany 

Graybar Electric Co., Inc., 40 Van Woert St 
Brooklyn 

Brooklyn Electrical Supply Co., 379 13th St 
Buffalo 

Graybar Electric Co., Inc., 180 Perry St 
Edgemere, L.! 

Hogan Industrial Supply Corp 

51.17 Rockaway Beach Bivd 
Gorden City, t. | 

Graybor Electric Co., Inc., 1 South St 
Long Island City 

Graybar Electric Co., Inc 

21-15 Bridge Plaza, North 
New York 

Brownell Distributors, 308 Canal St 

City Electric Distributors, Inc., 510 W. 34th St 

Reading Electric Co., 102 Park Row 

Turtle & Hughes, Inc., 241-243 W. Broadway 
Rochester 

Graybar Electric Co., Inc., 186 mi Water St 
Syracuse 

Edward Joy Company, 905 Canal St 

Graybar Electric Co., Inc., 327 N. West St 
NORTH CAROLINA 
Charlotte 

Graybar Electric Co 
Durham 

Graybar Electric Co., 
Rocky Mount 

Graybar Electric Co., 
OHIO 
Akron 

Graybar Electric Co., Inc., 185 Carroll St 

Moock Electric Supply Co., 600 S. High St 
Cincinnati 

Graybor Electric Co., Inc., 

115-219 W. McMicken Ave 
Cleveland 

Complete Reading Electric Co., 1437 St. Clair Ave 

Graybar Electric Co., Inc., 1100 E. 55th St 

Midland Electric Co., 2125 Superior Ave 
Columbus 

Graybar Electric Co, Inc., Third & Chestnut Sts 
Deyton 

Graybar Electric Co., inc.. 332 W. Monument 

Martin Electric Co., 310 E. Second St 


, 604 Aluminum St 


103 Hampshire Lane 


2 Liberty St 
2762 Livingston Ave 


, 1454 Main Ave 


, 120 W. Morehead St 
303 S. Duke St 
, 76) Planters St 


w.H. BRADY CO. 


Toledo 

Graybor Electric Co., 
OKLAHOMA 
Oklahoma City 

Graybar Electric Co., 
Tulse 

Graybar Electric Co., 
OREGON 
Portiand 

Graybar Electric Co., Inc., Park & Flanders 
PENNSYLVANIA 
Allentown 

H. N. Crowder Co., 444-448 Union St 

Graybor Electric Co., Inc., 1941 Hamilton St. 
Harrisburg 

Graybor Electric Co., Inc., 1039 S. 13th St 
Philadelphio 

Colonial Electric Co., 240-242 N. 10th St. 

Graybar Electric Co., Inc., 910 Cherry St. 
Pittsburgh 

Graybar Electric Co., Inc., 900 Ridge Ave 
Reading 

Graybar Electric Co., Inc., 22 S. Third St 
RHODE ISLAND 
Pawtucket 

New England Electric Supply Co., 265 Pine St 
Providence 

Graybar Electric Co., Inc., 196 Richmond St. 
TENNESSEE 
Bristol 

Graybar Electric Co., Inc., 536 Anderson St 
Chattanooga 

Graybor Electric Co., Inc., 

210 N. Highland Park Ave 
Knoxville 

Graybar Electric Co., Inc., Henley & Union Ave. 
Memphis 

Graybar Electric Co., Inc., 1474 Lamar Ave. 
Nashville 

Graybar Electric Co., Inc.. 125 16th Ave. N 
TEXAS 
Austin 

Graybar Electric Co., Inc., 214 E. Third St 
Corpus Christi 

Graybar Electric Co., Inc., 1311 Agnes St. 
Dallas 

Graybar Electric Co., Inc., 717 Latimer St 
Fort Worth 

Graybar Electric Co., Inc., 1107 Foch St 
Houston 

Graybar Electric Co., Inc., 1702 Cullen Bivd 

Insulation & Wires, Inc., 2222 Leeland Ave 
San Antonio 

Graybor Electric Co., Inc., 1401 N. Hackberry St. 
UTAH 
Salt Lake City 

Graybar Electric Co., Inc., 336 N. Third West St 
VIRGINIA 
Norfolk 

Graybar Electric Co 
Richmond 

Graybar Electric Co., 
Roanoke 

Graybor Electric Co., Inc., 601 E. Solem Ave 
WASHINGTON 
Seattle 

Electrical Specialty Co., 2406 First Ave., South 

Graybar Electric Co., Inc., King & Occidental 
Spokane 

Graybar Electric Co., Inc., 1033 W. Gardner Ave 
WISCONSIN 
Green Bay 

Groybar Electric Co., Inc., 1140 N. Irwin Ave. 
Madison 

Graybar Electric Co.. Inc., 103 N. Park St 
Milwaukee 

Graybar Electric Co., Inc., 180 N. Jefferson St 
ALASKA 
Anchorage 

Yukon Radio Supply Co., Inc., Box 406 
CANADA 
Edmonton, Alberta 

Northern Electric Co., Ltd., 10505 106th St 
Vancouver, 8. C 

Northern Electric Co., Ltd., 150 Robson St 
Terento, Ontario 

Northern Electric Co., itd., 143 Fleet St 
Windser, Ontario 

Northern Electric Co., Ltd., 1824 Walker Road 
Ottewa 

Northern Electric Co., ltd., 141 Catherine St 
Montreal, Quebec 

Northern Electric Co., Ltd., 1615 Williom St. 

P.O. Box 6123 


, 1700 Canton St. 


, 12 E. California St. 


, 2406 E. 12th St 


1081 35th St 


10 S. Sixth St 





SILICON TRANSISTORS SILICON POWER RECTIFIERS 


SILICON DIODES a y 


Te 


aa 


For high temperature 


TRANSISTORS DIODES POWER RECTIFIERS it's 


and for SILICON it's 1), [HEON 


Only Raytheon offers the complete tine of 


silicon transistors, diodes and 
power rectifiers for airborne electronics. 


Raytheon PNP High Temperature Silicon Transistors 


are ideal for use in switching circuits and as replacements for relays in 
airborne electronic equipment operating at high ambient temperatures 


More Raytheon Transistors are in use than all other makes 
combined. The Raytheon perfected fusion-alloy process assures 


actual size 
superior electrical performance, reliability and the highest quality 


Raytheon Bonded Silicon Diodes 
provide low reverse current and excellent stability at high & 
temperature over long periods. They are performance 
tested to assure the characteristics, uniformity and dependability 


actual size 
that are worthy of your complete confidence 


Raytheon Silicon Power Rectifiers 
provide high current rectifying capacity in extremely small volume 
They operate to 175°C, to 200 volts peak and to over 99% efficienc 


Back to forward resistance ratio is over 100,000 


&* 
Raytheon’s three milli dollar Sern 


Division plants devote over four acres (1 

square feet) of floor space exclusively to ser 

ductor research, engineering and manufacturing 

operations requiring the full time serv l 


es of 1500 
employees including 100 scientists and engineers 


manutacturing co. 


Home Office: 150 California Street 


SEMICON DUCTOR DIVISION Newten, Mees. ¢ Okestur 2.7177 


For application information write 
or call the Home Office or 


Silicon and Germanium Diodes and Transistors « Silicon Power PPTs ia) 


New York: 589 Fifth Ave, PLaza 9.3900 
Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9.5400 
Los Angeles: 622 S. La Brea Ave, WEbster 82-2851 


INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 





For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


of C-D-F DILECTO” METAL-CLAD LAMINATES 


HIGH BOND STRENGTH —C-D-F’s special adhesive for metal- 


clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi- 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely- 
bonded foil can be etched cleanly and dipped in hot solder to 
220°C. (428°F.) for ten seconds with a guarantee of no blistering 
or separating. Metal-Clad Dilecto can be punched or machined 
either before or after etching. 


EXCELLENT WORKABILITY —On al! five Dilecto metal-clad 


grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of cerami-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the assembly line and in service. 


HIGH HEAT-RESISTANCE— Metal-Clad Dilecto Laminates are 


made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica- 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties. 


UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable 
source of supply, can help you get the most for your printed-circuit 
money by reducing rejects, lowering fabrication costs, assuring 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet's) or send for the new 20-page 
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Sweet’s) help you right from the design stage! 


Printed circuits based on C-D-F materials are being used 
with great success in military electronk equipment, commer 


cil television and radio sets, telephone switchboards—even 


sub-miniature radiosonde equipment and hearing aids. 
Phot urte { Photocircuit Inc., Glen Cove, N.Y, 


TYPICAL PROPERTY VALUES 
Copper -Clad 
EPOXY 
(Grade GB-116E) 


Copper-Clad 
PHENOLIC 
(Grade XXXP-26) 


Copper Clad 
PHENOLIC 
(Grade XXXP-24) 


Copper-Clad 
EPOXY 
(Grade GB-181E) 


Copper-Clad 
TEFLON* 
(Grade GB-116T) 

BOND STRENGTH-0.0014” foil 

(Lbs. reqd. to separate | 5to8 5to8 
width of foil from laminate) 

MAXIMUM CONTINUOUS 

OPERATING TEMP. (Deg. C.) 

DIELECTRIC STRENGTH 

(Maximum voltage per mil.) 


INSULATION RESISTANCE (Megohms) 


8 to 12 8 to 12 


150 150 200 


700 650 700 


96 hrs. at 35° C. & 90% RH 
DIELECTRIC CONSTANT 10¢ Cycles ‘ 4.20 
DISSIPATION FACTOR 10¢ Cycles 0 0.026 
ARC-RESISTANCE (Seconds) i( 10 
TENSILE STRENGTH (psi.) (0 3.000 
FLEXURAL STRENGTH (psi.) 21,000 x 18,000 
IZOD IMPACT STRENGTH edgewise 
(ft. Ibs. per inch of notch) 
COMPRESSIVE STRENGTH flatwise 
(psi) 


14,000 x 11,000 


19.000 x 16.000 


0.40 x 0.35 0.40 x 0.35 


28,000 27,000 


BASE MATERIAL OF LAMINATE Cotton rag paper Cotton rag paper 


COLOR OF UNCLAD LAMINATE 


All these standard grades are available with 0.0014’’, 0.0028 
on one or both surfaces. Other metal foils 


Natural greenish Natural Brown 


®duPont Trademark 


0.0042” 


),000 


4.90 


46,000 x 42,000 
60,000 x 55,000 


6 5x 6 0 


60,000 


Fine-weave 
medium-weight 
glass cloth 


Natural 


20,000 
4.95 
0.018 
80 
48 000 x 44.000 
75,000 x 65,000 


13.5 x 11.5 


67,000 


Medium-weave 
medium-weight 
glass cloth 


Natural 


} CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 13, 


DELAWARE 


MARCH 1956 ELECTRICAIT 


Over 10¢ megohms 
0.0006 
180 
3,000 x 21,000 
13,000 x 11,000 


6.0 x 5.0 
Y OUD 
Fine-weave 
medium-weight 
glass cloth 


Natural 


or thicker electrolytic or rolled copper foil 
and other resin-and-base combinations can be supplied on special order 





MANUFACTURING 


Pushed for Greater Drafting Room Output ? 


Modern Reproduction Machines Will Help You Get It! 


wa , 


J co) 


> 


Is the Time to Get Your New, Modern 


BRUNING COPYFLEX MACHINE! 


The boom in produc tion means more pressure than 

ever for engineering drawings and prints. Right now 

is the time to replace that old inadequate 

reproduction machine you've been putting up with 
now’s the time to get a modern, efficient 

Bruning Copyflex. 

In just the last year, Bruning has introduced 
five new, advanced machine models, one of which is 
shown at the right. These machines offer you 
the famous problem-free installation and operation 
of Copyflex . . . no exhaust venting, no plumbing 
or auxiliary equipment, no installation other 
than an electrical connection. They bring you faster 
reproduction speed and a host of operator 
conveniences such as fast return of originals, 
automatic separation, front or rear delivery. 

‘| hey are the efficient, economical, modern 
reproduction machines that will help you boost 
your drafting room output, keep costs ata minimum, 

Now is the time to act. Mail the coupon below. 
You'll be glad you did! 


Best Process! Best Machines! % 4 
Best Selection of Materials! 


Specialists in Copying Since 1897 


CHARLES BRUNING COMPANY, INC, 4700 Montrose Ave., Chicago 41, Illinois 


in Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Copyfiex Model 500 


A new, ultra-fast, heavy-volume 
machine offering top mechanical speed 
of 40 f.p.m., automatic separation, 
front or rear delivery, automatic stack 
ing, and a host of other advanced 
features 


Charles Bruning Company, Inc., Dept. 33-L 
4700 Montrose Ave., Chicago 41, Iilinois 


Please send me information on Copyfle x proce ind Model 
500 machine 
Nome ————— on aaieid = Title 
Company — 
Address 


City 





Cae NerAL ELE 


G-E control components cut assembly 


GENERAL ELECTRIC CONTROL COMPONENTS ON LARGE PANELS-—-SUCH AS THIS STEEL MILL UNIT--HAVE RECORDS OF OUTSTANDING 


Wide Range of General Electric 


LONG-LIFE CONTACTORS available in ratings ACCURATE RELAYS, ranging from general DEPENDABLE DC STARTERS available in all 
from 11-2500 amperes, and can be specified purpose control type to special relays, meet popular NEMA sizes help give your motors 
mounted or unmounted your own varying requirements complete protection 


G-E control components ranging from 
UP Meee Me Me a 
available for all types of control boards. 


STARTERS CONTACTORS RELAYS 


MAK( l , CTRI lL. MANUFACTURING 



































News === for panel builders 


time of large or small panels 


Whether you build large steel mill panels ] 


or small panels for machine tools, General 





Electric’s complete line of easy-to-install 
control components will help cut valuable 
assembly time 


G-E contactors, relays, resistors, start 


» ” ad ad ers, and rheostats have “proven reliable 


in industry-wide applications. These con 


ee 7 a of eo trol components are designed to give you 


top performance under all types of 
operating conditions 


Fi Fast delivery is another reason why you 
L ry P should specify G-E control components. 
4 Stocks of standard units are available 


yee” , from warehouses throughout the country 
p ry ti ; J fe And, specially designed components re 
ek a 





ceive particular attention at the factory. 
If you have any problems concerning 


a 


ea 


a? | “ 


; 
ty 


” control components, experienced G-E en 
iF pf: gineers are available to help you select the 


B 


correct components to help you meet your 


requirements. Contact them at your near G.E.'s complete line of contro! components 


est G-E Apparatus Sales Office. General are used in large panels (left) or in small 
. ay +. Electric Company, Schenectady 5 N. Y panels as shown above. 









PERFORMANCE AND RELIABILITY. 


Control Components Available e220." 








Apparatus Sales Division 
Section 8784-2 
Schenectady 5, N. Y. 





Check below for further product 


information 
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Starters Rheostats 
Contactors 
‘ Relays Resistors 
Cf, fie. | 
> ’ 
COMPANY 
RUGGED RHEOSTATS for field application RELIABLE RESISTORS in sizes ranging from 10 city STATE 
are available in plate type construction for to 5000 watts are manufactured in single or 
circuits up to 600 volts maximum. multiple units to meet your particular need 
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RHEOSTATS RESISTORS 


...now protected 


from corrosion 


by new plastic 


S an extra value feature... without extra cost... 
Mallory contacts are now supplied in convenient 
polyethylene containers. Pliable and break-proof, these 
translucent jars let you check stock at a glance without 
removing the lid. 


The new package protects contacts during storage and 
handling. The ‘‘self-locking”’ lid fits tightly .. . prevents 
leakage of moisture or corrosive atmospheres into the 


stock Silver ° 


‘ nd 
( \t pr 


« tabli hed a 


y he \ver mF 

From § Mal of fines = container. It not only puts an end to spilling problems, 
? .@ 

usay' ‘ ar A ol thest 


1 ; but also minimizes oxidation and sulfiding of the 
yroup pacts. ¢ 


\ 
gmen ilver e« fanaa 
ce aded Ti odiatt hi} i silver surfaces. 
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You'll find them handy for storing any small parts that 
you use in assembly operations. 


1é 
Lo elimina 


Modern packaging is only one of the convenience and 

Writ! vonee economy advantages you gain through using Mallory 
aA ° 

ions, I contacts. Whether your needs are for standard or special 


yentor 


pe ia 
cen ; 
phe folder wh types, Mallory can supply your requirements econom- 
‘ rT " 
= and pris 


imbet ically and promptly. For information, write or call 
ri 
Mallory today. 
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list dimen 


Expect more...get more from 


P.R.MALLORY @ CO. inc 
Serving Industry with These Products 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators M A L L O RY * 
Electrochemical—Capacitors *¢ Rectifiers © Mercury Batteries 4 
Metallurgical — Contacts *« Special Metals and Ceramics * Welding Materials a 


Pp. R. MALLORY & CO ns INDIANAPOLIS 6, INDIANA 


MARCH 1956 ELECTRICAL MANUFACTURING 





---and it MEANS 230 wolts 


If your power lines don’t supply the correct voltage, you 
are in trouble. Electrical equipment is designed to operate 
at the voltage specified on the nameplate and the 
specified voltage must be constant. Low, high and fluctuat- 
ing voltages mean poor performance, shortened life, work 
stoppages and costlier operation. 

For constant input voltage regardless of line or load 
changes, use STABILINE Automatic Voltage Regulators 
They provide the answer to end “VARYING VOLTAGE 
TROUBLES.” We'll be pleased to give you more facts 
Contact your electronic parts distributor or any of these 
Superior Electric sales offices 
14663 Titus St., Van Nuys, Cal. « P.O. Box 946, 2881 El Camino Real, Redwood 
City, Cal. « 453-A Eglinton Ave., West, Room 202, Toronto 12, Ontario, Can 
2217 Biscayne Blvd., Miami, Florida * P.O. Box 48, 721 So. Bivd., Oak Park, Ill 
4025-4033 W. Rogers Ave., Office #2 Tippett Bidg., Baltimore, Maryland 
250 Park Ave., Rms. 502-504 Postum Bidg., New York 17,N.Y. © P.O. Box 132, 
101 Public Sq., Medina, Ohio « 4515 Prentice St., Room 201, Dallas 6, Texas 
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SUPERIOR ELECTRIC 
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See us at the 1956 Radio Engineering Show* March 19-22+ Booths 101, 102, 103, 104 


PRECEDING 


| 
| 
| 
| 
| 
| 
| 
\ 
' 


sen Sensi in Sine Ee NBA 


A 


iV aime 


( ompany 


Company 


City 


VARYING VOLTAGE TROUBLES 
CAN OCCUR IN 
PRODUCTION INSPECTION 
MAINTENANCE PROCESSING 


VARYING VOLTAGE TROUBLES 
INCLUDE 


shorter lives for 


tubes 


motors, electronic 
fluorescent lamps « increased 
rejects « process recycling «+ inspec 

tion slip-ups « moulding and infrared 
heating ‘‘troubles”’ 


THE SUPERIOR ELECTRIC COMPANY 
803 MIDDLE STREET 
BRISTOL, CONNECTICUT 


Send STABILINE Bulletin S35 
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Construction 


closed, extra insulated terminals for terminal board 


Snap action contacts, totally en- 


use. This relay is available in a variety of mountings, 
operates in any position and may be mounted on a 
grounded surface without additional insulation. Stand 
ard contact arrangement is single pole normally closed 
Can furnish single pole double throw where extra nor 


mally open contact is required 


Operation When power is applied to the motor 
a voltage is generated in the motor phase winding by 
the run winding as the motor accelerates in speed. The 
relay coil in parallel with the phase winding has the 
generated voltage of the phase winding across its ter 
minals. When this voltage reaches a predetermined 
value . Corre sponding to the speed at which the phase 
winding can be disconnected... the relay picks up, 


opening the relay contacts and disconnecting the phase 


winding from the line 


- - 


PRO 


OTHER 


Application—&-B-M Potential Type Motor Start- 


inp Relays are used to Start single phase Capacitor type 


motors where it is impractical or impossible to use a 
centrifugal switch. Such applications as hermetically 
sealed refrigeration and air conditioning motors, gar- 
bage disposal units and deep well submersible pump 


motors usually require relays of this type 


ENGINEERING DATA 


Potent al Motor Starting Relay 
peeneemans 91255 Type 

S.P.N.C., S.P.D.T 

35 Amps. Max. Locked Rotor 
Start Winding Current 

3 H.P. Max.-N.O. Contact Rat 
ed 1 H.P.-230 Volts 


ontact Forms Available 


ontact Current Rating 


ontact H.P. Rating 


ontact Material Silver Alloy or Tungsten 


ontinuous Coil Volts Jp to 500 V 
Underwriters and C.S.A. Status 
UL File Nos.SA1984 andE12139 approved on Specific Applica 


CSA File No. LR 13360 tion 


Component Approval. Must be 








Life Expectancy 250,000 Operations 





f ' teristics er n the ve, please consult the factory 


Send for Descriptive Bulletin 1020 


RBM DIVISION 


ESSEX WIRE CORPORATION, Logansport, Indiana 
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SOLID TANTALUM 


CAPACITOR 


a brand new Concept 


in Capacitor engineering! 


UNCC ear mana e-bay 
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“impossible. pwtlems 
inthe increasingly 
nitical Get of design Aoninution, weight and 
sine reduction, power and component capsutatlov ° 
OK. Consider coupon! a vot nip out and receive 
complete story onKow MPB Ss suck astrese C)EBBee 
ate ketping to make things i ii it 


Ss’ Be smart, ofp oupen Now! 


MINIATURE PRECISION BEA 


PRECISION PARK, KEENE, N.H 


Send me without cl opy of r 


e or obligatior 
( ) bi-monthly MPB f ENGING ERING NEWS special data on use 


of MPB's in the field of 


company 


state 


city zone 
MINIATURE PRECISION BEARINGS, INC., KEENE, N.H. 
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03 RF INTERFERENCE SUPPRESSION FILTERS 
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PLANTS IN FLUSHING, NEW YORK, AND LOS ANGELES, CALIF 


RF INTERFERENCE FILTERS - PULSE FORMING NETWORKS + CAPACITORS - DELAY LINES 
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Get custom-made performance 


and volume prices 
with American Quality Springs 


“1 OME OF OUR BEST CUSTOMERS still find it hard 

S to believe that American Steel & Wire can 
turn out such an incredible variety of springs: 
we make extension springs, compression springs, 
torsion springs, motor springs, flat spiral springs, 
flat springs, and wire forms with an endless 
variety of end formations. Cold wound and 
heat treated. 

Materials? Carbon steel wire, hard drawn, oil 
tempered and annealed, music wire, chrome 
vanadium wire, Stainless Steel, monel, phos 
phor bronze, brass or just about any other 
spring metal you can name. 

Finishes? Springs can be supplied ground, 
polished, shot blasted, ball blasted; coated with 
japan, lacquer, zinc, cadmium, copper, nickel or 
just about any other material that can possibly 
be applied. 

American Steel & Wire can supply completely 
fabricated spring assemblies, too. A complete 
assembly department can produce, at low cost, 
such items as parking brake assemblies. 

Take advantage of our complete spring en 
gineering design service, this great range of 
varieties; get rapid delivery and low prices 
with American Quality Springs. Just call your 
nearest AS&W salesman. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 


aes Reece ee Care 


READER INQUIRY SERVICE CARD> PRECEDING 





Quick facts for those who apply and specify electric motors 


Bearings: Critical Criteria of Motor Life! 


( WnoOny motor service shop have 
n repeatedly that bearmyg break 
mot the most Common Cause 
otor tarhure With the an ip 
eon rotor and stator measured 
thousand iver i 
wnt due to worn bearm j certain 
oO Shorten a motor orking isle 
Hlence Howell ittention my othe 
cri LOO re-rated motor ce 


woarin protection 


Ilowell fully-cricloses end priate ( 

tic INCOTporale it) phoned tecarin cap 
that seals out any dust drawn into the 
ricotta bo thy entilatun iit trcam In 
huact in Howell Serie 100) Daotalls 
bnclosed | mi ooled toto? cartridge 
type bearings are used, that stay pro 
tected ¢ en when thre end plate i 


moved tor eryicin 


Ill Servs 10) pincoton 
louble shielded bearim i ball 
hiclded on both le el rings 
that are sealed in’ the outer race and 
it within O1O inch clearance of the 
nner race, Consider the better service 
immherent in such bearu pcennst the 
ipemtype employed 1 i re-rated 


Holo 


binally, Howell does everythin possi 
ble to imsure that the Seri 100) neotor 
hecwrin ine protected Hom Common 
ubricating malpractice lop ball 
rease fitting mhibit the entrance ol 
lint that may clin to the mamtenance 
Min S VTCuse un tip Most Hnportant 
the Tlowellube vreasin ystem doesn't 
flash the vrease through the bearin 
md pack at tight. Instead, the grease 
nters and exits trom the grease rele 
om the wine ide of the bearing with 
the ols in the erease mreratin properk 
mto the race Result: |e chance tor 
over lubrication, le chance of beariny 


Peartuare 


When you compare Motor rhipoare 
them on these detai ol bearmeye desien 
llowell Seru 100) trnotor im worth 


mvestigating from am tandpoint 


Write for new 
Bulletin N-100-R 


moTORS 


Howell Cartridge Construction 
Assures Full Bearing Protection 


Cross section above shows the inner beat 
Inv ¢ ip outer bearing ¢ ip and end plate 
ol Howell Sere 100 TEC motors 
Diagram at lelt indicates 
how end plate can be 1 
moved without openiny 
cartridge Bearing remains 
fully protected ind tree 
from dust and other abra 
sive matter during motor 
disassembly tor servicing 


or HNspoe ction 


At right, a typical double 
shielded bearing as used in 
Howell Series 100 motors. 


root and eather prote 
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losed non-ventilatec 


==) HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


PRECISION-BUILT 


MOTORS FOR INDUSTRY SINCE 1915 


MANUFACTURING 





NOW 


anew wire wound potentiometer 


The mechanical and electrical features of Type 2W 
Rheostat-Potentiometer are designed for 
current and future electronic circuits. This modern, 
2 watt unit offers maximum application 
adaptability plus typical IRC superior performance. 
Electrical operation is improved by one-piece 
center terminal and collector ring, and direct 
contact between collector ring and contactor. 
Advanced mechanical design anchors winding 
securely to strip, locks element into position, 
and assures accurate location of terminals. 


Equivelent To JAN-R-19 
Style RA20 Specification 


IMPROVED DESIGN FEATURES 


te Better Heat Dissipation k-— 1" —4 


New IRC Design 
Greater Dust Protection Smaller and More Compact 


Increased Mechanical Rotation 


Increased Electrical Rotation 


> More Resistance Values 
2 Watt Power Rating Based On 60°C. Rise 


Double and Single Taps Available “eq Above 40°C. Ambient 


SEND COUPON FOR DATA BULLETIN 


Voltmeter Multipliers ¢ Boron & INTERNATIONAL RESISTANCE co. 
Deposited Carbon Precistors « Dept. 221, 401 N. Broad St., Philadelphia 8, Pa 
Insulated Composition Resistors « alta Maa a oe, as 
Power Resistors * Controls and ee ne ones ee 
Potentiometers * Low Wattage 

Wire Wounds» Germanium Diodes 


Send Bulletin describing Type 2W Potentiometers 


Name 


Precision Wire Wounds * Uttra HF 
and Hi-Voitage Resistors * Low 
Value Capacitors « Selenium 
Rectifiers * insulated Chokes « 
Hermetic Sealing Terminals Address 


Title 


Company 


City 


State 





NYT OME od ae ae meni ye) 
practical imagination 
can improve your product... 
lower production costs! 


DUTCH BRAND 
Pp . . - -< 2 6 


ELECTRICAL MANUPFACTURIN« 





speed production, 
cut costs! 


“Ready for production” is the way 
you receive Chase brass and copper 
sheet and strip. That means surfaces 
are smooth and bright — free from 


erease, dirt and oxide coating. 


You'll get trouble-free production, 
whether you stamp, spin, punch o1 
draw Chase sheet and strip. In fact, 
you can often combine forming 
processes, without intermediate 


annealing. 


for your next order, call your 
Chase wholesaler or the nearest 
Chase warehouse for a shipment 
from stock—or to get a mill-size 


order started. 


The Nation’s Headquarters for Brass & Copper 
Atlanta « Baltunwe . Boston . Charlotte . Chicago . Cincinna . t 


Clevelan4 . alias ewe ¢ and Kapa Ad anapol 
los Angele © Widsauke © Wimneayls ©¢ Newark © Wew(rieans © New Yok © Phiedeipha «© Pittsburgh ¢ Provdence « Rochester an francisco 


FADER INQUIRY SERVICE CARDS, PRECEDING BACK COVEE 





OPTIONAL FRAME MOUNTINGS 


There's no need to change product design 
to use new NEMA frame sizes. A. O. Smith 


gives you frame mountings drilled to old 


and new specifications, 


DRIP-PROOF CONSTRUCTION 


Motor can be mounted in any position... 
drip-proof thru 360° cycle... simply ro- 
tate end brackets. No foreign matter can 
enter vent holes. 


PRE-LUBRICATED BEARINGS 


Shielded bearings assure protection 
against over greasing ... provide even 
load distribution under all working 
conditions . . . quiet operating. 





A. 0. Smith integral hp motors 


Saves space...speeds motor installation... 


convenient design for 


pd one example of the many exclusive fea- 
tures you get with A. O. Smith integral hp 
motors is the full-rotating conduit box. This 
advance design permits you to connect terminal 
leads from any angle without re-positioning the 
motor once it’s installed. 

The conduit box may be rotated through a full 
360° by simply removing the cover and loosening 
three screws. And a special gasket is used to seal- 
out the moisture...no chance for corrosion, a 
major cause of power failure. 

It’s good business to specify A. O. Smith inte- 
grals, because you get motors that are application- 
engineered to match the performance and quality 
of your product. You can say goodbye to the 
problem of adapting your product to the design 
limitations of conventional motors. 

And remember — for your design or speed re- 
quirements, there’s an A. O. Smith integral hp 
motor available to power your products. Integrals 
are built in single-phase (1-7'% hp) and poly- 
phase (1-150 hp) ...in various speeds and fre- 
quencies .. . choice of frame mountings for either 
old or new NEMA dimensions... C and D flanges 
as required. 


easy connection of leads 


Produced by one of America’s great industrial 
concerns, the ‘se motors are backed by a national 
network of 270 strategically located factory serv- 
ice stations. There’s one near you — ready to pro- 
vide 24-hour service on all parts and service orders. 


For more information on A. O. Smith 
integral hp motors, write for new Bul- 


letin No. EM156. 


Through research . a better way 


* ee 
aoe oS lO eee 
ELECTRIC MOTOR DIVISION 
TIPP CITY, OHIO 


Internationa! Division: Milwaukee 1, Wisconsin 


application-engineered to match your product requirements 


vif 
Ry 
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SEALED STARTING SWITCH 
AND ACTUATOR 
Exclusive development... totally-enclosed 
in end frame. No need to remove motor 
from line for switch service. 


INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


DYNAMICALLY-BALANCED ROTOR 


Assures continuous, vibrationless, trouble- 
free performance and maintains long bear- 
ing life. Indestructible laminations are 


high-quality silicon steel. 


CONTROLLED THRU-VENTILATION 


Cooling system designed for high-volume, 
low velocity air for maximum heat trans- 
fer. Temperature held to absolute minimum, 
assuring longer insulation life. 





Built like a Fine Watch 


————————— mi GILL 


switches 
| Ba 
products 
even more 
dependable 


ne 


mt 
Wu 


How would you build a fine watch? 
Just the way you now build your finest products 
selecting the best materials, the finest machinery 
and the best and most experienced workers you could find. That's 
the way McGill builds switches. That's why McGill® — 
switches make your products even more dependable. To help you 
probe the potential of McGill® switches for use in lighting, 
machinery, appliances, fans, panel board control and special applications, 
write today for your copy of the fact-packed, 4-color illustrated catalog shown 
above. It includes toggle, momentary contact, special circuit control 
and canopy switches in a wide range of amperage ratings. 
Just ask for the Switch Catalog. 


M<¢ (, | | are always a little better 


and ALL are Underwriters’ 
ELECTRICAL Laboratories in spected 
SPECIALTIES 


McGILL MANUFACTURING COMPANY, INC. 150 N. Campbell St., Valparaiso, Indiana 





depend on 
Royalastic 
PLASTIC TAPE 


For making a thin splice and keeping wiring neat ber AND friction taps Oo c does the work of 
and uncluttered, makers of electrical original equip both. Approved by Underwriters’ Laboratories, In 
ment find Royalastic is best. Complete mechanical ‘ O ist j { 

and electrical protection High tensile strength and 

excellent resistance to abrasion, water, oil acids, 


alkalies and corrosive chemicals. Good stretch, pulls 


down tight, stays on. Eliminates need for using rub- 


Mechanical Goods Division 


2I United States Rubber 


CARDS, PRECEDING BACK COVER 





.. (a > 9 
@~ ARP) 
One or more of these 


G-E wires, cables, and cords 


Can give your product 
extra advantages 


For many years, General Electric has helped solve the electrical equip- 
ment wiring problems of leading manufacturers. G-E wires, cables, 
and cords can also become an important part of your product. (A few 
examples of the many types of wires available are shown here). Where 
new products require it, G-E engineers will gladly assist product de- 
signers in meeting special wiring requirements. Write for free copy 
“G-E Wires, Cables, Cords for Product Designers.” Address Section 
W 163-322, Construction Materials Division, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


* Registered Trade-mark General Electric Company 
** Trade-mark registration applied for by General Electric Company 
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FLAMENOL* WIRES AND CORDS 


MACHINE TOOL WIRE Small diameter, color coded, acid-, 
and oil-resistant. (90 C in air, 60 C in water, oil or coolant; 
600 volts.) 


APPLIANCE AND FIXTURE WIRE For general internal or 
external wiring of lighting and similar fixtures, and internal 
wiring of radios, refrigerators, washing machines, and the like. 


APPLIANCE WIRE For wiring appliances where high tem- 
perature rating is required. 600 volts, not exceeding 105 C. 


RIP CORD—SPT For table and floor lamps, radios, fans and 
other small devices. Smooth, attractive, long-wearing finish. 


APPLIANCE AND FIXTURE WIRE For sun lamps, therapeu- 
tic devices, and other high-wattage units. 600 volts, 200 C 
maximum copper temperature. 


APPARATUS LEADS—CLASS H_ For high-temperature appli- 
cation where flexibility is required, such as motor and trans- 
former leads. 600 volts, 200 C. 


$O, $JO, S, SJ, SV Resistant to sunlight, oil, water, acids, 
alkalies and heat. Available for light-, medium-, or heavy-duty 
on household appliances, office machines, portable tools and 
for use in extreme conditions such as garages, packing houses, 
chemical plants, etc. 


SP For light-duty applications in damp locations and for 
floor lamps, clocks, radios, etc. 


PREENEX* HEATER CORD Outwears fabric type cords ten 


times. Water-, oil-, and grease-resistant. 300 volts, for 90 C 
service. 


MOTOR LEADS Geoprene* cable for fractional hp motors, 


coils, ballasts, etc., particularly for use where wire must stand 
elevated temperatures. 


MAGNET WIRE 


ALKANEX** WIRE Insulated with heat-resistant polyester 
film that permits lighter, more compact motors . . . raises 
motor ratings as much as 25%. Temperatures up to 150 C, 
exceeding Class B. 


FORMEX* WIRE Designed for motors, coils, and other wind- 
ings where space is at a premium and resistance to moisture, 
fumes, and abrasion is required. Class A, temperatures up 


to 105 C. 


DELTABESTON®* WIRE For winding motors, lifting magnets, 
brake coils, generators, etc., subject to high ambient tem- 
peratures and intense operating heat. Class B, temperatures 


up to 130 C. 


DELTABESTON* WIRE 


RANGE WIRE An improved appliance lead wire designed 
for increased dielectric strength and moisture resistance. 300 
volts, 125 C. 


APPLIANCE WIRE Available with smokeless or moisture- 


resistant insulation. 


APPLIANCE LEAD WIRE Recommended for use on appli- 
ances such as sterilizers, etc., where both heat and moisture 
ore a problem. 


FIXTURE WIRE For all types of interior lighting fixtures and 
other high-wattage units such as sunlamps, etc. 


SWITCHBOARD WIRE Will resist heat, flame, oil, and cor- 


rosive vapors. 





satisfied customers keep coming back! 
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CRS a 
Packard Electric Division 
General Motors, Warren, Ohio 


Here a lady pleased pink with a new dishwasher o enthusi 
astic a booster for someone’s product she can hardly wait to 
tell about it, and a sure-fire prospect for future appliance needs 
Chances are that a Packard Electric motor has a lot to do with 
her satisfaction, for Packard motors deliver quiet, dependable 
long-lasting performance that’s bound to please 


For more than 39 years, Packard Electric craftsmen have been 
building fractional horsepower motors that lead to one satisfied 
customer telling another. Packard builds a lot of satisfaction 
into every motor and there’s nothing better than a satisfied 
customer to boost both reputation and sales. 





New Waldes Truare locking-prong ring functions 
as spring, shoulder, fastener... and 


Above assembly shows how 2 Waldes Truarc Locking-Prong Rings 
(Series 5139) replaced 6 parts.. 
and need for skilled labor. 


. eliminated threading operation . 


RING DIMENSIONS 


+ .010 


| +.010 
+.010 
010 
+.015 
020 


Additional Sizes Under Development 


The Waldes Truarc Locking-Prong Retaining Ring is a new, 
low cost, radially applied fastener which can be locked positively 
in its groove and used as a shoulder against rotating parts. It is 


primarily intended for use in the automotive, electronic and aero- 
nautical industries. 


This radially applied ring locks positively in its grooves by 
means of two prongs at the open end. Because of its high thrust- 
load capacity the Waldes Truarc Locking-Prong Ring may be used 
as a shoulder against rotating parts. Its bowed construction pro- 
vides for end-play take-up in the assembly and makes less critical 
the tolerances required for the parts being fastened. Since it serves 
as a spring as well as a shoulder, this ring eliminates the need for 
springs, washers, and other accessory fastening devices. 


Whatever you make, there's a Waldes Truarc Retaining Ring 


SEND FOR FREE SAMPLES 


WALDES 


macilia L— RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of th 


2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785 


READER INOUIRY SERVICE CAPR 


#& Production dies not available as of date of printing 


2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802 2,487 803 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S 


STAYS PUT! 


**L==distance from outer groove wall 
to face of retained part. 


WALDES TRUARC LOCKING-PRONG RING (Series 5130) 


U. 8. Pat. Pending 


082 | + 0015 > | 005 
104 } + 002 | + .005 
900 }.124 | + 002 005 
1000 }.165 | +.002 005 
1300 1.228 003 
1900 }.270 | 3 003 090 | 115 
2200 |.327 | +.003 095 | .120 


tApplies to unplated rings only “Recommended safety factor 3to4 


designed to improve your product...to save you material, machin- 
ing and labor costs. They’re quick and easy to assemble and dis- 
assemble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types. 
within a type.. 


..as many as 97 different sizes 
.5 metal specifications and 14 different finishes. 


Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 


More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 


and production problems...without obligation. 


f, 


— TROARC 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, MY. 
i 
! 
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| 
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([] Please send me sample Locking-Prong Rings. 
(please specify shoft size___.) 


() Please send me supplement No. 1 which brings 
Trvarc Catalog RR 9-52 up to date. 
(Please print) 


Nome 

Title 

Company 
Business Address 


City Zone State 
» O88 
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e following U.S. Patents: 2,382,948; 2,411,426, 
2,491,306; 2,491,310; 2,509,081. 
S. Patents pending. Equal patent protection established in foreign countries 
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When operating temperatures are wide! 


Oronite POLYBUTENES are the answer 


in paper-insulated electrical products 


Oronite Polybutene, when used as an impregnating agent, offers superior dielec- 
tric strength, low expansion coefficient and low power factors all essential in 
paper-wrapped or oil filled condensers and capacitors. Conductors so insulated 
show excellent stability under accelerated thermal aging tests and have proved 


most successful under wide operating conditions. 


Contact the Oronite office nearest you for more information or product samples. 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES 
200 Bush Street, San Francisco 20, California 


SALES OFFICES the original and major 
450 Mission Street, San Francisco 5, Calif | GRONITS | 
714 W. Olympic Bivd., Los Angeles 15, Calif producer of POL) BI TENES 


30 Rockefeller Plaza, New York 20, N. Y cheetah 
20 North Wacker Drive, Chicago 6, Illinois 
Mercantile Securities Bidg., Dalias 1, Texas 
Carew Tower, Cincinnati 2, Ohio 
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MICRO PT! 


oo THEIR USE 


ecision 


1S A PRINCI 


Illuminated push button switch 


Single actuated 
dual switch 


High temperature 
basic switch 


Push button actuator: 


S 


A continuous flow of 
Precision Switch developments 


anticipates designers’ needs 


Function of MICRO SWITCH Engineer- 
ing, both at the factory and in the 
field, is to supply the precision switch 
which most exactly meets the design 
requirement. 

Shown here are just a few recent 
MICRO SWITCH developments that 
designers have found useful in a wide 
variety of applications. Write to any 
branch office or to Freeport, Illinois 
for more detailed information. 


The Single Actuated Dual Switch 
consists of two basic switching units 
operated by aroller lever actuator. The 
operating point of one of the basic 
switches is field adjustable so either 
simultaneous actuation or a definite 
sequence of operations is possible. 


The Illuminated Push Button Switch 
is a low force, high pre-travel switch 
with an indicating light as an inte- 
gral part of the push button. The 


high pre-travel permits movement of 


the button before the contacts snap 
over. This switch is designed for use 
in electronic, aircraft, mobile, ma- 
rine, railway and other low voltage 
a-c or d-c applications. 


The High Temperature Basic Switch 
is a precision snap-action switch 
which will operate satisfactorily in a 
temperature range of from —50° to 


READER INQUIRY SERVICE CARDS, PRECEDIN 


plus 1000° F. It is useful in such 
industrial applications as found in 
distilleries, foundries, vulcanizing 
plants and other industries which re- 
quire high temperature components 


Push Button Actuators are of a new 
series available to designers of elec- 
trical computers and other types of 
commercial and industrial devices 
which require reliable panel-mounted, 
manually-operated switches. They 
are available with '4” or 1” buttons 
and combine attractive appearance 
and extremely long life with an ex 
ceptionally good actuation “‘feel”’ 
Manufacture of precision switches 
is not a side line with MICRO SWITCH 
It is our entire business. That is why 
industrial designers come to us more 
and more each year with switch prob 
lems of amazingly diverse types 
MICRO SWITCH branches are conven- 
iently located to serve you 


switches 


PLE OF GOOD DESIGN 


Illuminated Push Button Switches 
allow mounting 
on one inch centers 


MICRO SWITCH Illuminated Push But- 
ton Switches are outstanding for ease 
of operation, high pre-travel, compact 
design (which permits mounting on 
inch centers), smooth appearance 
pilot light. Switches 
are provided with sockets for a single 
contact miniature bayonet lamp. Re- 
movable translucent push buttons are 
available in clear, red, or frosted white. 


one 
and easy-to-see 


High Temperature Switch 
comes in three actuator types 


< 


In addition to the 
type shown at the 
left, MICRO SWITCH 
high temperature 
switches are also 
with pin plunger actuators 
for where limited and 
small motion is available 
and roller plunger actuators for appli- 
cations where cam or action 1s 


available 
use Space is 


operation 


slide 
required 
. 


Visit Booths 


356—358 
IRE SHOW 


Kingsbridge Armory 
NEW YORK 
MARCH 19 — 22 


MICRO SWITCH Engineering Service is available to help you select the exact switch 


Call the 


to meet your design problem. 


MICRO 


WICRO SWITCH branch nearest you 


SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


+ FREEPORT, ILLINOIS 





TOO ATTRACTIVE TO DROP 


Damage claims can o ten Ie reduced without 


extra cost... simply by improving the appear- 
ance of your container. Handsomely printed 
Gaylord boxes can make your product seem 
"special”... encourage careful handling by 


truckers and warehousemen everywhere. 


For a box to make your product more im- 
. wie. ” . 
pressive...to assure first-class handling coe 


call your nearby Gaylord of ice. 


CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES + KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 





UP TO 50% SMALLER — On one typical military appli 
cation, a Vac-u-Sel rectifier of 5 one-inch-square cells 
was used to replace a 9-cell 1!5-inch-square ordinary 
rectifier. Both were identically rated for the 


condi 
tions of the application 


WHEREVER SPACE SAVINGS ARE IMPORTANT... 


G-E Vaco-Sel Rectifier Reduces 
Design Space 50% and Costs Less Too 


in save design space and initial cost by taking ad V i-Sel 


i V aif 


a trade-mark of the General Electric Co, It 
intage of the unique characteristics of General Electric lesignates top-qualit elenium rectifier cells manufactured 


Vac-u-Sel rectifiers and still satisfy the requirements of b 1 unique  sphere-ty] cuum-evaporation proces 
V sel rectifie re produce by he fectifve epal 

r toughest military applications , -Sel rectifiers a ’ iced by the Rectifier Depart 
SMALL SIZE: Vac-u-Sel rectifiers 


Ma headquarters for 
can be made ip to 530” niu 1 col x mpo 
maller than ordinary selenium stacks for many specific 


Ti i 


germanium 
ma ¢ pp I 
ippl 
This is possible, because of the individual cell 
ility to carry much greater than norn 
perated at full-rated voltage at elevated 
often specify a G-E Vac-u-Sel rectifier tl $s $s 
lighter, but still fully within MIL specifications. T} 


Lit i 
tacks cost from 30 to 50% less than ordinary selenium 


WIDE TEMPERATURE RANGE: The 45-v lac-u-Sel rect 
tack (63 volts peak inverse) 1s capable of full-voltage 
ll-current operation f1 mm 65 C to 110 C without deratin;s 
y DESIGNED TO MEET MIL SPECIFICATIONS, Vax 
A full line of Vac-u-Sel rectifiers is available. Contact your tacks are available i: 1 eta i wes 
G-E Apparat is Sales Office, or write for bulletin GEA-593 
to: Section 461 40, General Electric Co., Schenectady N.Y 
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Progress /s Our Most Important Product 
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.. » with RCA super-power tubes 


Visualized by the Radio Corporation of America over two decades ago Fem Tia 
then under a continuing development and field-testing program OM at atoll 
ee CIM MCMC TCCSTT Mme Rig ChM OL Crm Lie (me OM AM 18) 8] L0r| 
tions requiring higher and higher power at higher and higher frequencies 


Using concepts unusual in vacuum-tube design—including unique principles of 
electron optics, interelectrode shielding, and tube geometry—RCA Super-Power 
Tubes begin their work where conventional power tubes leave off 


Cu LCT MOMS MOM CMLL OMe ML. hr MOL RIE A 
make it practicable to generate higher power at much higher frequencies 


Thoriated-tungsten or matrix-type cathodes provide exceptionally high emission 
economical power consumption, and long life 


Efficiency of rf transfer is assured through the use of high-conductivity seals 
and low-loss ceramic bushings 


Mechanical configurations—heretofore considered impossible—provide a new 
IDM CM Ea mime tit mM MMM | ml me Cue Ce Le 
UCC COMIC Mme he) Co mm Ce eMC LDy 
high power outputs in pulse and hard-tube modulator operation. All tubes are 
designed for single or multiple operation—for exciting new applications where 
higher and higher power extends the use of electronics 


RCA is ready to discuss with equipment manufacturers their present and future needs 
a ea Me MUU Me MCC CMS eh a OL Ob Ce Ta 
Office—or write RCA, Commercial Engineering, Harrison, N. J 
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DESIGNERS 


NEW TUBES — 
FOR BETTER TV-RECEIVER PERFORMANCE 


RCA-2BN4,-6BN4...7-pin miniature 
type high-gm medium-mu triodes for 
rf amplifier service in vhf TV tuners 
Reduced inductance and rf lead re 
sistance contribute to high gain. Basing 


ELECTRON TUBES 
SEMICONDUCTOR DEVICES 
TELLS) 

Aye Ta 
ELECTRONIC COMPONENTS 


NEW LOW-NOISE TRANSISTOR FOR AF PREAMPLIFIERS OPERATING FROM 
LOW-LEVEL LOW-IMPEDANCE SOURCES — WITHOUT INPUT TRANSFORMER 


RCA-2N175 low-noise germanium-alloy junction transistor 
of the p-n-p type; intended primarily for preamplifier or input 
stages of transistorized audio amplifiers which operate with 
extremely small input signals. Features an exceptionally low 
wide-band noise factor of 6 db (max.), current amplification 
ratio of 65, and a matched-impedance power gain of approxi 
mately 43 db. Stability and uniformity of characteristics are 


excellent throughout life. The low-noise factor and low-input 
impedance characteristic of RCA-2N175 permit the design of 
audio amplifiers in which the transistor is directly operated from 
jow-impedance, low-level devices such as magnetic microphones 
and magnetic pickups without an input coupling transformer 


arrangement facilitates neutralization. 


RCA-5CG8,-6CG8 . 7-pin miniature- 
type triode-pentode converters for oscilla- 
tor-mixer service in vhf TV tuners. Feature 
two cathode leads with separate base-pin 
terminals to minimize input loading effects 
of pentode mixer unit, and interaction 
between input and output circuits. 


NEW 14-STAGE 
MULTIPLIER PHOTOTUBE 


RCA-6810 the most sensitive phototube in the RCA 
line multiplies feeble photoelectric currents approx 
66 ,000 000 times when operated with 2300 volts supply 
potential—is a head-on type designed for scintillation 
counters, spectrophotometers, and other applications 
involving unusually low-level light sources. Featuring 
fast response, high current gain, relative freedom from 


RCA-6CUS,-12CUS . . . 7-pin minia- 
ture-type beam power tubes for audio 
output stages. Because of their high 
power sensitivity and high efficiency, 
these types can provide relatively high 
power output at low plate and screen 
voltages. 


after-pulses, and small spread in electron-transit time, 
RCA-6810 is particularly useful for fast coincidence 
scintillation counting. Because of the capability of de 
livering pulse currents up to 0.5 amp in magnitude with 
out appreciable deviation from linearity, the need 
for an associated wide-band amplifier is 
in many applications 


eliminated 


For complete technical data, write RCA, 
Commercial Engineering, Section ¢ 54k, 
Harrison, N. J. or call the RCA District Office 
nearest you 


TWO NEW MINIATURE-TYPE HIGH-SENSITIVITY SPEAKERS 
NOW AVAILABLE FOR COMPACT PERSONAL RADIOS EAST: ....HUmboldt 5-3900, 744 Brood 


nade Street, Newark 1, N. J. 
RCA generic designs XS-7659 and XS-7744 . only 2%" in diameter 


for use where limited space and high sensitivity are important design 
considerations. Both are p-m types. They provide good frequency balance 
and are designed to work into the air load provided by small, portable receiver 
cases. Voice-coil assemblies are encapsulated, making them impervious to 
damage from moisture and temperature changes. Voice-coil leads are brought 
out directly to the voice-coil terminals—not cemented to the cone—thus 
avoiding cone warping. Alnico Y magnets are incorporated, 


CENTRAL: WHitehall 4-2900, Suite 1181 
Merchandise Mart Plaza 
Chicago 54, lil. 


RAymond 3-836], 


6355 E. Washington Bivd, 
Los Angeles 22, Cal 


VISIT RCA BOOTH #151-155 
AT 1.R.E. SHOW 


RADIO CORPORATION of AMERICA 


TUBE DIVISION SEMICONDUCTOR DIVISION 


HARRISON, M4 
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Leading Motor Manufacturer Provides Top 






Wagner Electric Corporation, one of the 
country’s leading quality motor manufac- 
turers for more than 6O years, knows the value 
of Klixon inherent overheat motor protec- 
tion... knows how it gets more work out of 
motors yet protects them from burnouts 

that is why Wagner includes built-in Klixon 
Protectors in their vew Type RK Capacitator 

Start and Type RB Split-Phase Motors. 

In addition, Wagner offers many other frac 
tional HP Motors with Klixon inherent over 
heat protection, This outstanding feature is 
available by simply specifying ‘‘Klixon Pro- 
tection” on your purchase order. 

The reason... their experience proves that 
Klixon Protectors can be depended on to 
prolong the life of a motor operating under 
adverse conditions by always providing posi- 


tive overheat nrorection. 


Motor Performance with 


Built-in 





Protectors 





2 RL RE 206" 2 


Should the motor become dangerously 
overheated because of ov erloads, stalled rotor 
or other causes, the Klixon Protector snaps 
the power “‘off’’. When the motor cools sufh- 
ciently, the Protector snaps the power ‘‘on”’. 

You, too, can keep motors in your equip- 
ment Operating, reduce service calls and re- 
pairs by specifying and using Klixon pro- 
tected motors. The additional cost is low, pays 
for itself over and over by protecting against 


motor burnouts and unnecessary shutdowns. 





METALS & CONTROLS CORPORATION 


READER 


INQUIRY 


SERVICE 


CARDS, PRECEDING BACK COVER 





“Grass Roots’ Approach 


IN RECENT MONTHS we have been frequently 
that the 


more scientists and engineers than we 


warned Russians 


are turning out 


are, 
and that we had better do something about it 


before they overtake our present techno 
logical lead. The basic difheulty appears to 
be in the “grass roots.” on the secondary 


school level. Because of a shortage of science 
half of the high schools teach 


physics and chemistry. There is a lack of 


informed guidance and inspiration for tech 


teachers only 


nic al careers and poor preparation for engi 
work. the 
part of vouth to substitute 


for like 


neering also 


college Phere Is 


the 


courses 


tendency on 
‘snap 


tougher subjects 


mathematics 


The responsibility is not only a community 


one but also that of the engineering pro 
fession and of industry. Many suggestions 
have recently been made as to how the 
teacher shortage can be overcome. A month 
ago Brig. Gen. David Sarnoff. chairman of 


RCA. over a national broadcast suvee sted the 
National 


( OMmiper Ising 


establishment of a 
Reserve of qualified 


instructors In mathematics. physics. chemists 


kducational 
teachers 


ind engineering to be drawn from industry 
Companies would release men and women 


with full pay for at least a year — for teaching 


assignments in their local schools. The Re 
serve would also include retired) engineers 
and volunteers available for evening classes 


Because of their 


practi al experience these 


temporary teachers would be a 


source 
inspiration to able and imaginative 
to follow 

The same idea had been broached by Rear 
Adm. H. G. Rickover of the Atomic Energy 
Commission before The Thomas Alva Edison 
November. He reasoned that 
the cost to industry of paying 


students 


sé ientifie and engineering careers 


Foundation last 


such industry 


teachers would soon more than be repaid by 


the larger number and hefter trained cradu 


help for education on a considerably larger 
scale than at present 


Speaking also before the Edison Founda 


tion, Adm. Lewis L. Strauss, chairman of 
the AEC, urged the engineering societies to 
promote a plan whereby engineers and 


scientists would volunteer to conduct classes 


in mathematics and 


ser ondat y 


He also 


urged that colleges make credits in physics 


science in 


schools for a few hours each month 


and chemistry a requirement for admission 
thereby 


the 


confronting local school boards with 


need to 
Phe 


salaries compared with industry is a recog 


recruit more science teachers 


traditionally low level of teachers 


nized factor in the shortage situation. The 
Ford Foundation has taken a dramatic step 
to alleviate that situation, but despite the 
enormous ¢ ipital involved, the income there 
from can only raise salaries a few per cent 
Industry must share some of this burden 
Once the teacher problem is licked, the 


basic problem is to attract more young people 


toward careers in 


“rene and enpineeritiv 


Heavier emphasis needs to be placed on the 


honor prestige and sense of prusbylic service 
in such careers. Other motivations could be 
pointed out. Better counselling is needed, and 


here the engineerin societies operating of 


i local level can do a far better job than any 


high school guidance counsellor whose knowl 
edge of industry is often meagre 

Incentives ine needed too I hie annual 
Westinghouse Science Talent Search, now in 
its 15th year, has been a practical tool to 
inspire boys and girls along these lines. Some 
$400 students entered the competition just 
concluded High starting salaries for eng 


neers are common knowledge, but the greatest 


attraction of all would be to raise the veneral 
level of en rineering salaries to a point com 
mensurate with the contributions engineers 


—2 mnhw making ta the nmatianel arnannamy and 


Integration of Materials into Components 


—An Editorial Foreword 


The need for compatible components for trans 


istor circuits became early in the 


apparent 
development of transistors themselves. For ex 
ample at the 1952 Symposium on Progress in 
Quality Electronic Components, one of the draw 
ing cards of an evening session was a discussion 


Paul S. Darnell, Bell 


Laboratories, of miniaturized com 


and demonstration by 
Delephone 
ponents for transistor circuits. The rapid prog 
ress in transistors as components and their use 
in a diversity of applic ations, ranging from port 
able radios to complex communication, compute: 
and control devices have served to underscore the 
necessity tor a paralle | development of associated 
components The 
flect ome of the 


staff report presented here re 
progress in this direction, as 
accompli hed under 


Signal Corps Engineering 


| aboratorie s spon orship 


Although thi 


component il 


report deals with electronic 


should be 


chanical component 


mentioned that me 
need also to be de signed 
and used so that they are compatible with the 
complete design of the transistorized devices and 


knobs handles 


structural elements are some of the 


equipment Fasteners switch 
bearing 
obvious ‘ xamples 
exhibit property and 


istics that 


of mechanical parts that should 
performance character 
upport the basic purpose of the tran 
istorized unit 

Such component both electronic ind=some 


chanical furnish an excellent example of the 


integration of mate rials into component design 
The transistor itself is by now a classic example 
of the utilization of new types of materials se 
as to apply their unique characteristics to the 
development of new types of components. Behind 
the actual development of any one of the com 
ponents described in this report is a history of 
painstaking investigations of the properties of 
various metals and nonmetals, as well as of re 
lated 


instance a preliminary model of component that 


production methods. In more than one 
seemed entirely successful had to be discarded 
because, for example, difficulties arose in’ the 
molding of a plastics part. 

The development of components used in the 
transistor circuits is not only a problem of meet 
ing certain electronic circuit requirements, Phys 
ical, mechanical and chemical considerations 
are equally involved. For example, tests for a 
preliminary model of octal socket call for chemi 


cal tests such as salt spray corrosion, physical 


tests such as moisture resistance, mechanical 


tests such as contact life. vibration, contact re- 
sistance and contact retention. The interlocking 
nature of these tests is clearly shown in this 
breakdown of test procedures set up for a de 


velopment model of another component 


Moisture Resistance: Vieasurements taken for 
a. Insulation resistance, initially, during, and 
upon completion of the test 
b. Initial and final dielectric stress 
c. Initial and final contact resistance 
d. The units were subjected to five vibration 
and three cold subcycles during test 
Vibration: Measurement taken for 
a. Initial and final contact resistance 
b. Initial and final insulation resistance 
«. Initial and final dielectric stress 
d. Units observed during test and an oscillo 
scope used to detect intermittencies 
Salt Spray (Corrosion): Measurements taken for 
a. Initial and final index torque 
b. Initial and final continuity check 
c. Visual inspection 
d. Stop strength test upon completion of salt 


spray (log) test 


Endurance: Measurements taken for 

i. Initial and final contact resistance 

b. Initial and final insulation resistance 

c. Initial and final index torque 

d. Initial and final dielectric stres- 

This rapid progress of transistor development 
and application has been paralleled by similar 
progress in printed circuit and embedded circuits 
techniques, and all three have been joined in the 
development of automatic assembly methods 
Not only are materials of diverse classifications, 
both metals, nonmetals and composites, inte 
grated into component design, but components 
of diverse function, such as electronic-electrical, 
mechanical and structural are integrated into 
the various design techniques 

lo the bibliography appended at the end of 
this article, this foreword might add reference to 
two earlier articles in this publication that dis 
cussed some of these aspects ol materials and 
components integration 

“Materials Systems in Electromechanical De 
sign,” A. E. Javitz, p. 104, June 1953 

“Reliability Starts at the Materials 


Eddison, p. 99, March 1955 


Level,” 
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Components for 
Transistor Gi 


klectronic components are well on the 


way to catching up with the transistor 


for size. A representative selection of 


such components, developed under the 
COZNMIZANCE of the Signal Corps kngi 
neering Laboratories. are reviewed to- 
gether with some of the design factors 


that must be considered. 


SIZE REDUCTION HAS LONG BEEN a prime objective in the 
design of electronic components. The coming of the 
transistor has placed even greater emphasis on small size. 
During the past several years the Signal Corps Engineer 
ing Laboratories (SCEL) have been carrying out a pro 
gram to have designed a line of components of a size 
compatible with the transistor. It should be pointed out 
that reduced size must be accompanied by a high level 
of performance and reliability if the components are to 
fulfill their functions properly. 

Components redesigned for transistor circuits under 
SCEL sponsorship include fixed and variable resistors. 
fixed and variable capacitors, inductors, i-f and r-f trans 
formers, crystals, rectifiers, switches. connectors and 
cables. Also, sockets for both vertical and right angle 
mounting of transistors have been designed. Because of 
the concurrent developments in the field of automati: 
assembly of electronic components there is a heavy over 


lapping of design objectives. As a result, many of the 
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new components intended for transistor circuits are also 
highly adaptable to automatic assembly 

An important factor in the design of components for 
transistor circuits is that the voltage and power levels are 
considerably lower than for tube circuits. Most transistor 
applications involve voltages of the order of 1 to oO 
volts Or sO a@s compared with several hundred commonly 
encountered in tube usage, and the power levels are cor 
respondingly less This reduced level of electrical opera 
tion. of course, is conducive to reduced size. 

The following is a broad review of the progress made 


to date in the SCEL program Progress in the several 


categories ol components varies; In some cases this prog 
ress is sufficiently advanced so that MIL specifications 
have been formulated or are under preparation while in 
others, work is still in the experimental stages. 

Sockets. | xperience with transistors during the past 
several years has shown a steady improvement in operat 
ing life and reliability to the point where many engineers 
believe that they may well be soldered directly into a 


circuit. However 


several years ago work was initiated 
to design transistor sockets and this work has now been 
completed. It was in the nature of insurance in the event 
that transistor life and reliability did not come up to 
expectations. Also, for some purposes it may be preferabl 
to use the sockets 

‘Two transistor sockets have been designed, one for 
vertical mounting and the other for right-angle mount 
ing. The vertical socket is similar to the socket designed 
for subminiature tubes. The only difference is that a 
commodations are made for only the three pins of a 
transistor rather than for seven pins as in the tube socket 
The bodies of both vertical and right angle sockets are of 
mica-filled phenolic material. Spring contacts are beryl! 
lium copper 

The mounting device consists of a stamped, formed 
and dove-tailed metal band. The two tabs of this band 
are inserted through holes in the mounting panel, gen 
erally a printed wiring board, and clinched over to hold 
the socket in place. The mounting device is identical to 
the one used on the subminiature tube socket and con 
tains two integral hooks for fastening a shield in place 


if it should be so desired 





hig. > \ 1/10-watt compost 
tion resistor. (Allen-Bradley 


big. 6 Three-watt wire-wound power resistor coated 


with an insulating vitreous enamel (Sprague) 


ig. 7--High stability film resistor 
(IRC) with | per cent tolerance 
Pop unit is embedded in alkyd resin 


hig 4Aceurate wire-wound — resistor 


t 
using 0.0009-in. resistance wire (Daven) 


hig. 9 Recently developed subminiature potentiometers. (A) For panel 
mounting (Mallory), (B) panel mounting (Allen-Bradley), (C) for mount- 
ing directly on printed circuit panel, knurled knob (Mallory) 


the insulated versions of the composition resistor the 

resistance element is enclosed in a molded plastics case 

and sealed against atmospheric conditions. It is in general 

covered by MIL-R-LLA. The exception is a ',,,-watt fixed 

permit enumbering the composition resistor enclosed in a cera sleeve, ce 

hte oh | veloped by Allen-Bradley Co. and shown in Fig. 5. It 

is but 0.210 in. in length exclusive of the lead wires and 

O.107 in, in diameter. The resistance element is encased 

in a ceramic sleeve which is solder sealed against at 

lhe right-angvle mounting socket measures the same as mospheric conditions. A commonly used composition 

the vertical socket except that it is ‘44 in. less in: he ight resistor is the 14-watt size which is“. in. long and 0.093 

\ stamped and formed metal band extending over the in. in diameter. 

top and locking in place under spring tension ts used for Other miniaturized fixed resistors include a 3-watt 

mounting the socket on a printed eireuit panel Vount wire-wound type coated with vitreous enamel. This is 

ing tabs *%,, in. long are provided to extend through similar to the conventional vitreous enamel resistor except 

holes in the panel. They are clinched to hold the socket that it is smaller in diameter and the lead wires are 

in place axial. The resistor shown in Fig. 6 measures '% in. in 

These sockets were designed by P. R. Mallory & Co length by 'y, in. in diameter. It is manufactured by 

Ine., Indianapolis, Ind Sprague Electric Co. The resistor shown in Fig. 7 has 

Resistors. Both fixed and variable resistors are di a pyrolytic carbon film resistance element with a high 

vided into several groups They are composition, carbon degree of stability. The resistance tolerance is | per cent. 

film, metal film and wire wound. The fixed composition It is manufactured by International Resistance Co. of 
resistor is by far the most widely used and probably Philadelphia. It is covered by MIL-R-LOSO09B. 


more than half of the resistors used are of this type. In The wire-wound resistor shown in Fig. 8 is of the ac 
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10--Subminiature variable 
capacitor All Star 


big. 1) 
high capacitance per unit volume (Corning). 


Glass dielectric capacitors having 


curate type wound with O.Q009-in. resistance wire on a 
plastics form. It is available with resistance values up 
] megohm. The dimensions are inh. long and ‘ in 
diameter. This resistor has an e@poxy coating for pro 
tection against atmospheric conditions and moisture. I 
is manufactured by Daven Company of Newark. N. J 
and will be covered by MIL-R-O3A in the next version 
Variable resistors. or pote ntiometers. have been con 


siderably reduced in to develop 


size during the program 
components especially for transistor circuits. Several ey 
amples are shown in Fig. 9. At (A) is a unit developed 
by P. R. Mallory & Co., Inc. that measures ®%% in. in 
diameter and 4 in. deep exclusive of the terminals. It 
is fitted with a Vy-in. shaft and O-ring seal. The diameter 
of this potentiometer is less than the standard lockwasher 
used with it. It is available in resistance values from 100 
to 100,000 ohms. Development has been completed and 
MIL specification is now being formulated. 

At B in Fig. 9 is shown a potentiometer developed bry 
Allen-Bradley Company. The 


molded carbon composition with values from 100 ohms 


resistance element is of 


to 5 megohms. It is rated at 44 watt at an ambient tem- 


perature of 70 C. The dimensions are ' in, diameter by 
‘2 in. deep exclusive of the terminals whic h extend axially 

» in. from the rear of the case. The shaft is 4, in, in 
diameter and is sealed with an O ring. The bushing is 


1, in. in diameter and 14 in. long 


It is available with 
either a conventional bushing or with a locking type 
\ subminiature switch to be integral with this potenti 


ometer is currently under development by Allen-Bradley. 

Iwo of the newly developed potentiometers were le 
signed specifically for automatic assembly. One, designed 
by P. R. Mallory, is shown at C in Fig. 9. It is 1%» in 
in diameter and the depth is but %,, in. plus 44 in. for 
a knurled plastics knob which is of the same diameter as 
the body. The three terminals and two mounting tabs 
extend axially from the rear of the body so that they may 
be placed in holes in a printed wiring panel. They extend 
for a distance of 14 in. 

Capacitors. Fixed and variable capacitors have been 
subjected to subminiaturization for use in transistor cu 
cuits. A good example of the progress made is the ait 
dielectric trimmer capacitor developed by All Star Prod 
of Defiance, Ohio for the Signal Corps. This 
capacitor is shown in Fig. 10. 


ucts, Ine. 
The volume occupied by 
this capacitor is 0.188 cu in. as compared with 0.972 cu 
in. required by a standard capacitor and 0.375 cu. in 
required by a miniature capacitor of equal maximum 
capacitance. The new unit thus requires but 20 per cent 
of that required for the standard unit and 50 per cent 
of that required by the previously smallest capacitor. 


The capacitance range of this trimmer capac itor is 
from 2 to 1O mmf and the useful frequency range extends 
up to about 60) megacyel The ort] megacycle) is 
rreater than 3000 at the maximum capacitance setting 
ind greater than 800 at the minimum setting. The voltage 
rating is 200 volts d-c maximum. The temperature range 


Zo 4 The 


torque requirement is from 1's to 6 in.-oz. This sub 


for normal operation is from C to 


miniaturized trimmer capacitor meets all of the environ 
mental and mechanical conditioning tests of JAN-( 2 
It is intended for use in miniaturized equipment, includ 
ing those using transistors. where the standard and 
miniature trimmer capacitors are too large 

\ type of fixed cavacitor using glass for both the di 
electric and the enclosure (see Fig. 11) was developed 
by Corning Glass Works, Corning, N. Y. It is covered 
by MIL-C-11272A. The smallest of these, the CY10 
measures !! in. long by 'l4, in. wide and , in 
thick and has a volume of 0.0045 cu in. The electrodes 
ire of aluminum foil to which are attached th lead 
vires. A thin film of glass is placed between the eles 
trodes and a quantity of glass of the same formulation is 
pressed around the assembly to form the enclosure. The 
ivailable CYIO ranges from 5 to 
240 mmf at a d-c working voltage of 300 volts at 85 ¢ 
or 180 volts at 125 CC. The largest size covered by MII 
C-11272A. the CY20. measure : in , 


capacitance in the 


long by 


4 
in. wide by ‘64 Un thick. The maximum capacitance of 


this is 5100 mmf at a d-c working voltage of 300 volts at 
65 © or 1860 volts at 125 ¢ 
1OO0O mmf in a sils 


In the 


This compares with about 
er mica capacitor of comparable size 
values the CY20 has a d- 
working voltage rating of 500 volts at 85 € and 350 volts 
it 125 ¢ . the CY30 


The standard tolerance 


lower capacitance 


It should be noted that a larger size 


available for commercial use 





big. 12. Tantalum capacitors have 


high capacitance within small size 


a 


big. 14 


tor (right) and unmounted unit. Coil 


Mounted subminiature induc 


is wound on small powdered iron core 
and surrounded by powdered iron cup 


(ROA) 


on these glass capacitors is 10 per cent, but they are 


also available with tolerances of > and 2 per cent, 


and alse | per cent for commercial application. The 
operating temperature range ts from os © to 4+-85 ¢ 
with derated operation up to 125 C. The temperature 
coctheient of capacitance over the 


Oo Is 140 


range from 95 to 
25 parts per million per deg ( 

Fantalum electrolytic capacitors have been developed 
over a period of years to provide high capacitance within 
a small volume and with a high degree of reliability. 
Because of their small size they are well adapted to use 
in’ low voltage transistor 


circuits. A typical tantalum 


capacitor is shown in Fig. 12. The capacitance of a unit 


measuring °y, In. long and Vy in. in diameter may be 


Oomf at a l6-volt’ rating. 


Specification MIL-C-25102 covers this type of capacitor. 


bevolt rating or O.5 mf at a 


foil. or 
wire electrode styles of construction. Briefly. the sintered 


Tantalum capacitors are of the sintered slug, 


slug design consists of an anode of powdered tantalum, 
sintered to a firm porous mass, and a metal container 
(frequently silver) serving as the cathode. In the wire 
electrode style, the sintered slug is omitted and the posi 
live wire lead Is employed directly as the anode, This 
permits a considerable reduction in capacitor volume 
and is usually used where capacitors of relatively low 
voltage and capacitance ratings are needed. The foil 
style of conventional 


construction is similar to. the 
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big. 13- Comparison of conventional miniature i-f trans- 


former and subminiature version (Automatic Mfg.Corp.) 


aluminum electrolytic capacitor and consists of two 
rolled tantalum foils, one the anode and the other the 
cathode, with separations between them, The element is 
encased in a metal container. Quite often, the anode foil 
is etched to increase the electrode area. (This style is 
covered in Signal Corps Specification MIL-C-14006). For 
each style, a tantalum oxide is formed initially on the 
anode electrode to the proper voltage. This thin oxide 
film serves as the dielectric and has a dielectric constant 
of about 11.3. 

Because of the wide positive tolerances on capacitance, 
tantalum capacitors are used mainly for coupling, filte: 
ing, bypass and similar applications where the capacitance 
value is not critical. Tantalum capacitors have a wide 
temperature range | 95 to +85 C), long shelf life and 
vood stability. 

Inductors and Transformers. Inductive elements for 
transistor circuitry are available in considerable variety 
Improvements in materials and design techniques has 
brought about a considerable reduction in size without 
sacrificing performance unduly. Fig. 13 compares the 
sizes of a conventional i-f transformer with a subminia 


Both are 


double-tuned transformers with the larger unit measur 


ture i-f transformer for transistor circuits. 


x 2 in. high and the smaller one measuring 


ing %) x 
lo x tye x 14 in. high. These i-f transformers were 
Automatic Manufacturing Corp., Newark. 
N. J. Note that the subminiature unit has the terminals 
and mounting tabs extending in such a manner that the 


transformer is 


designed by 


susceptible to automatic insertion by 
machine. 

Fig. 14 shows a miniature variable inductor designed 
by Radio Corporation of America. It contains a small 
2-piece powdered iron core consisting of an inner spool 
on which a coil of fine enamelled wire is wound, and an 
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Fig. 15 Typical 
germanium = rectifi- 


Fig. 16 
er (G-E). 6 


rubber boot for 


outer cylindrical piece containing slots adjustment. The 
inductance is varied by the position of the outer cylinder 
in relation to the coil and the inner spool. Inductances 
up to 0.5 mh with a variation of 10 per cent have been 


obtained, 


\ series of miniature r-f choke coils in both insulated 
Jeffers 
Klectronics Division of Speer Carbon ( O.. Du Bois, Pa. 


and uninsulated versions has been designed by 


long by % 4 In. 
in diameter and the uninsulated unit measures 11/5 in. 
long by 0.150 in. 


from each end. The inductance ranges from 0.15 to 15.0 


The insulated choke measures ‘4 in. 


in diameter. Axial lead wires extend 
microhenries. The values of Q are from 25 to 45. The 
wax impregnated alkyd molded body protects the wind- 
ing from humidity, abrasion and shorts to other com 
ponents. A still smaller i-f transformer, adaptable to 
automatic insertion, measures 1% x 1% x 7% in. high (ex 


cluding the terminals). This also was designed by Auto 
matic Manufacturing Corp. 

Rectifiers. Low power re¢ tifiers on the same order of 
size as the transistors have been developed in the last 
few years. They make use of the rectifying properties of 
semiconductor materials such as germanium and silicon 
\ typical germanium rectifier for transistor circuitry is 
shown in Fig. 15. Although germanium power rectifiers 
are available in quantity, they have recognized limitations 
For instance, they are very sensitive to temperature. At 
25 C they may be operated at more than twice the d- 
currents that would be satisfactory at 55 C. Both current 
and inverse voltage must be reduced as the temperature 
is increased. Under full rated conditions it is imperative 
that the surface temperature of germanium rectifiers does 
not exceed 75 C because in normal operation there may 
be a rise of 5 to 10 deg C within the unit. Precautions 
must be taken in the design of equipment to limit the 
heat transfer from adjacent components so that the 
temperature of the rectifier does not become excessive 
On the positive side, the minimum life expectancy for 
reliable performance is at least 5000 hr for continuous 
duty at room temperature. 

Silicon power rectifiers are of the same general size 
and construction as the germanium rectifier. They have 
the advantage of giving full rated output at a temperature 
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Single pole-double throw and double pole 
double throw subminiature toggle switches with 


sealing at right § (Talon). 


hig 17 Dia 
grams showing 
prin iple ol 
operation ol 
ubminiature 


toggle switches 


of 125 C. A typical silicon rectifier supplies 400°) ma 
maximum average forward current with a voltage drop 
of 1 to 3 volts. 


the order of 400 volts and the maximum inverse current 


rhe peak recurrent inverse voltage is of 


(average bridge) is about 0.5 ma. Two such rectifiers in a 
full-wave circuit will supply 800 ma d-c from 125 to 250 
volts, depending on the nature of load used. Although low 
power silicon rectifiers are available in quantity, they also 
have recognized problems which seem to be in the process 
of being overcome. 

The size of both germanium and silicon rectifiers for 
transistor circuits are of the order of 5/16 in. long es 
clusive of axial lead wires and “< in. maximum diameter 
In addition to axial lead wires, some types are supplied 
with a threaded mounting lug to improve heat dissipation 
to a chasis. 

Switches. | wo 


toggle switches were designed by Talon, Ine. of Mead 


styles of subminiature watertight 


ville, Pa. As in other military components, the design 
objectives were to provide stable and reliable operation 
and long service under conditions of high and low 
temperatures, high humidity, shock and vibration. Fig 
16 shows the subminiature single pole-double throw and 
the double pole-double throw switches developed in this 
14-40 NS-2. threaded 


mounting bushings and project slightly more than 14 in 


program. Both switches have a 





Fig. 18 Subminiature cotary switch showing single-waler and 


fiveewafer units (Mallory) 


Fig 19 Disussembled subminiature rotary switch showing 
shaft and detent assembly (left) and 
body and terminal assembly (Mallory) 


printed contacts Ceenter) 


) 
Fig. 20) Subminiature 


panels (Mallory) 


rotary «witeh for use in printed circuit 


behind the mounting panel, nv ludine the terminals. The 

witch ts ! 
than LO per 

cent of the standard JAN ST-42 switch. The double-throw 


witch requires panel space ol | x lo. im. and it 


panel pres occupied Loy thee ingle throw 


jy in and its volume is O.039 cu. mm. or les 


volume 
is but Id per cent ol the quivatent JAN Ly pe 51-52 
Because of severe pace limitations it was iy actical to 
Instead 
used t 


mold or insert a rubber seal within the bushin 
i rubber boot hown at the right in Fig. 16. 3 


protect the inner mechanism against the entrances 


thomture 
hi li how th 


nechanism. Pb position of the pivoted member carryin 


mechanical action of the switel 
the movable contacts is ce ye ndent upon the position of th 


tovvle lever. The rate of motion, however 


Is dependent 
only upon the action of the spring 


switch th 


loaded plunger w ithiy 


the lever. This gives the necessary snap action 
Phe siaimie mie hance al le iwi is u ed in both the single pole 
ind the double pole ~witehn Alternat les iis atright 
In setting up the de sign objectives for these switches 
i pre-development survey indicated that an electrical 
rating of Y% amp at 50 volts d-c, resistive load would be 
ample for most transistor circuits Life and endurance 
tests on the final design showed the switches to be « apable 
of reliable operation at much heavier loads. As a result 
new ratings have been established and switches of this 
design currently manufactured by The Miniature Switch 


Corporation, Lynbrook, N.Y. and Porsion Balance Conn 
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Fig. 21 Miniature 3-contact and 


6-contact connectors (Cannon) 


pany. Clifton, N. J. are rated at 2 unp at 115 volts a- 
or 25 volts d-c for resistive loads. The revised ratings 
have not yet been substantiated at SCEL. 
\ sealed subminiature rotary switch was designed by 
PR. Mallory & Co., Ine. under Signal Corps sponsorship 
The single 


ire shown in Fig. 18. The external body diameter is 1 in 


and multiple wafer versions of this teh 


vcluding the terminals, the mounting bushing is 14 in 
in diameter and the shaft is 4 in. in diameter. Th 
electrical rating is LOO ma at 50 volts d-c for resistive 
loads. Bushing and shaft seals are obtained by the use of 
O-rings within the bushing and a rubber washer around 
the base of the bushing. The seal is effective when sub- 
jected to a pressure differential of 14 psi after endurance 


testing of LO.000 eveles 


\ high degree of flexibility in the rotor pattern design 
is obtained by the use of photoetched contacts. A single 
pole rotor is shown in the center of Fig. 19. Metal islands 
are used between contacts to prevent the contact dimples 


from sliding on the insulating materia! and abrading it 


This eliminates tracking and associated carbonization of 


the insulation. Complex switching can be obtained by 


suitable design of the rotor pattern and by a proper 


combination of long and short terminals. 

Fig. 19 also shows the detent and shaft assembly on 
the left and the wafer housing on the right. The detent 
device consists of a hexagonal cain operating between 
flat springs. The torque required to index the shaft from 
one position to the next is of the order of 13 to 19 in.-oz 

Another version of the subminiature rotary switch 
developed under the same contract is shown in Fig. 20. 
This one is intended for automatic insertion into a printed 


circuit’ board. The terminals are arranged to protrude 
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Fig. 22-—Disassembled miniature connector showing the 


from the rear of the switch. as are three mounting tabs 
metal housing. which mount the switch 


The shaft 


is not sealed in this switch as it is in the one described 


extensions of th , 


firmly when they are bent over in the boards. 


ibove for the reason that there is no mounting bushing 
in which to locate it 

Connectors. A series of 3-contact and 6-contact min 
iature low-power connectors have been developed by 
for the Signal 


connectors, known as Type T and shown in 


Cannon Electric Company. Los Angeles, 
( orps These 
Fig. 21, 


waterproofed in both the mated and unmated positions 


are rated at 3.5 amp and 150 volts rms and are 


Positive mating is accomplished within a single turn of 
the coupling. Contacts are of the pin and socket con 
figuration and are gold flashed over the standard silver 
plate for ease in soldering. The contacts are designed to 
accommodate up to No. 20 wire 

The inserts are molded of a polychloroprene material 
The shells and couplings, except for hermetically sealed 
versions of the receptacle, are made of cadmium-plated 
die cast aluminum with the usual dull olive-drab iridite 
finish. Hermetically sealed receptacles are made of tin 
Accessibility for 


achieved by separating the shell close to the rear of the 


coated steel. soldering lead wires is 


insert. In the case of the right-angle panel mounted 


receptacles. access to the wiring terminals is obtained 
through a threaded and gasketed port at the outside bend 


of the angle. A complete disassembly of 6-contact con 


nector is shown in Fig, 22. 

Quartz Crystals. [Frequency control crystals have 
been miniaturized by enclosing the smaller quartz crystals 
for the frequencies above 10 megacycles, in small cases 
which are the same size as those for transistors. This 


lreque ney can he lowe red to o mie when military require 


ments arise. The physical size of quartz plates for lower 


frequencies necessitates that they be enclosed in larger 


\ mounted crystal for a subminiature case is shown 
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Cases, 
in Fig. . The miniaturized crystals are available fro 
a number of crystal manufacturers 

Printed Circuits. A discussion of components tor 
transistor circuits would not be complete without some 
mention of printed circuits, or more correctly. printed 
wiring. Because of the great impact printed circuits have 


heen made on the design of electronic equipment they 


Vario. 


hig >) Quartz ery mounted for 


1 ‘ mbly into transtistor-size container 


have been covered in considerable detail in the pages of 
ELECTRICAL MANUFACTURING, as listed in the table of 
references which follows 

In addition to the components mentioned in this article 
there are many others available which are suitable for 
use in transistor circuits as they are applied in military 


equipment lor the Si il Corps bnvineering Laboratories 


ome have been developed specifically for this use under 


Signal Corps contract ind many others are the result 
if commercial devel ent by components manulacturers 
In this necessarily brief review it is possible to mention 
but a relatively few representative examples with the hope 
that it would give a good cross section of recent progress 


in this field. OO 
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Tantalum Capacitors 


K. J. HOVEY and S. S. FRY 
FANSTERL METALLURGICAL COKPOKATION 
North Chic ago, Ii) 


Pik SIZE REQUIREMENTS of components for transistor cir 


cults are met to a preat extent by tantalum electrolytic 
capacitors. Because the anodic film produced on the sur 
face of tantalum has a high dielectric constant of 11.6 
these capacitors have a very high capacitance per unit 
volume. In addition, they have long life under both op 
erating and non operating conditions, a broad operating 
temperature range, and very low d-c leakage. 


Pantalum capacitors are produced in’ two general 


types. One consists of a conventional foil assembly and 
the other uses a sintered, porous tantalum compact 
anode) sealed into a container of silver or other suitable 
metal (eathode) An electrolyte is used to provide con 
ductivity between the silver case and the tantalum film 
This discussion is concerned primarily with the porous 
compact Ly pe 

Phe starting point for both types of tantalum capacitors 


finely powdered tantalum having 
of 99 


a purity of the order 
per cent In the compact dl porous anode type, the 
powder is formed into the shape of the anode, directly 
on a tantalum wire assembly, and sintered. Tantalum foil 
and wire are made from ingots formed by alternately 
intering and forging powder compacts until the desired 
density is obtained. The ingots are rolled into sheets and 
then into foil, or rolleé and drawn into wire. 

Because capacitance is a function of surface area of the 
tantalum and its oxide film, it is desirable to use as fine 
a powder as is practicable. On the other hand, porous 
anodes of consistent quality are diflicult to produce with 
very fine powder, of the order of 15 microns diameter o1 
smaller. Addition of a coarser powder gives a mixture that 


is less sensitive to variations in processing conditions. 
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Sintering takes place in a vacuum at a temperature of 
2040 C. The vacuum is necessary because of the extreme 
reactivity of tantalum with all common gases at elevated 


temperatures. Sintering performs the functions of welding 


the tantalum powder into a structurally strong porous 
mass and removing most of the small quantities of im 
purities such as carbon, silicon and gases, and all of the 
electrolysis salts normally present in the powder. After 


sintering, the compacts are electrolytically oxidized to 
form the dielectric surface film. General practice 


form the oxide film at potentials 


is to 
0) per cent above the 


Leakage and corrosion prob 
lems are eliminated in this latest 
tantalum electrolytic capacitor 
by Fansteel. No liquid or paste 
electrolyte is used. ¢ apacitance 


ind power ilmost 


factor are 
constant from room. tempera 


ture to iO ¢ 
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d-c working voltage for values less than 75 volts and 60 
per cent above for values more than 75 volts. 

The porous tantalum anodes are generally hermetically 
sealed into the silver case along with the electrolyte. For 
operation below 75 volts, lithium or calcium chloride 
solutions are excellent as electrolytes. In capacitors used 
at voltages higher than 75 volts, the electrolyte is usually 
an aqueous solution of either sulfuric or phosphoric acid. 

High quality, porous tantalum capacitors are chara 
terized by the following: (1) Low d-e leakage, high 
capacitance and low power factor over a wide tempera- 
ture range; (2) excellent shelf life characteristics and 
(3) long life expectancy under normal operating con 
ditions. 

The electrical characteristics of a porous tantalum 
capacitor can be discussed using a 4 mf, 60-volt capacitor 
as an example. Typical leakage characteristics over a 
wide temperature range are shown in Fig. 1. Similar leak 
age characteristics can be expected for units of other 
voltage ratings and having the same physical size. Fig. 2 
shows the curves of capacitance vs temperature. On 
higher voltage units the capacitance variation is less, 
while on lower voltage units, the spread is somewhat 
greater. 

One of the chief reasons for long life is that tantalum 
is practically inert to corrosion by most electrolytes. The 
filmed tantalum electrode does not deteriorate with age 


and is capable of retaining its film over a long period 


of time. As an indication of this stability, a tantalum 
capacitor can be operated at a voltage considerably lower 
than the voltage of its film formation with no tendency 
for a slow adjustment of the film to the prevailing op 
erating voltage. 

At Fansteel, a method has been established for deter 
mining operating and non-operating characteristics. A 
sample is selected and divided into two groups. One group 
is stored while the other is operated at rated voltage 
Shelf testing consists in obtaining initial electrical char 
acteristics and then placing the capacitors in storage, off 
voltage, at room temperature. At the end of 6 months, 

of the capactors are tested. Measurements are made 
on another of the original sample at the end of 1, 2 
sand 5 years. Typical results are summarized in Table | 


\n accelerated life test is employed to establish the 











hig. |-Average d-c leakage current vs temperature for 


several 4-mf, 60-volt tantalum electrolytic capacitors 
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Table |—Effect of Shelf Aging 
on Porous, Polarized Tantalum 
Capacitors (4 mf, 60-volt) 


Snes binicetinens | Change in equiv. 
| % | series res., % 


~4.9 


Initial and final d-« leakage was less than I microamp in 
all cases. 


Table ti—Electrical Characteristics on Accelerated 
Life Test of Porous Tantalum Capacitors at Rated 
Voltage and 85 C (4mf, 60-volt) 


Capacitance at 1000 cps Equiv. series resistance 
Time on test 
hr 


mf 


= 
3 
7 


0 

1128 
1848 
2496 
3480 
4966 
12,300 
14,480 


06 
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Note: After I min the d-c leakage was less than 1 microamp. 


long-term operating properties of tantalum capacitors 
By operating them at higher than normal temperature, 
detrimental factors are greatly accelerated. The effects of 


such life tests can be determined by periodically measur 
ine the d-c leakage 
Table I 


voltage it is sale to sa 


capacitance and power factor. See 
As these data were obtained at 85 C and at rated 
that a porous tantalum capacitor 


has a very long life under normal operating condition 


hig. 2 


with temperature for 


Curve of average capacitance change 


several capacitors 





SERVO ScMILS 


IRA RITOW, Principal Dynami 
Rerosiic Aviation Corporation 
Farmingdale, Long Island. N. ¥ 


cs Eng neer 


The Role of Response in 
Specifying Servo Drives 


With definitions, performance criteria and test methods covered in the first part of this series. 


we move now to.an explanation of how to choose motor ratings and gear ratios. Fulfilling last 


month's promise, this discussion ts free of complex math. The method is cut-and-try, with re- 


sponse being the yardstick of success or failure. 


Pik SERVO DESIGN PROBLEM has two parts. The first part 


is to select a motor and determine the gear ratio between 


the motor and the load. The second part is the selection 


or desigon of the 


amplifier, transducers and stabilizing 


devices, involving the prediction of stability, damping 
error coeflicients, step response and frequency response 


Although most of the effort 


cle signer are directed toward solving the second part ol 


and training of the 


SCTVO 


the design problem, the first part is extremely important 


for unless a good choice of motor and gearing has been 


made, the design will have to be 


scrapped when it) ts 
completed. 


The selection of motor and 


rearing limits the ype 


formance of the servo just as the selection of a particular 


vacuum tube for a vacuum tube amplifier limits the ampli 


fiers performance bor example, for any given vacuum 


tube and type of amplifier operation, there is a definit 


limit to the power output of the amplifier This articl 


will cover the 


eflect of motor and vearine choice on the 


following limits: maximum velocity, maximum accelera 


lion, maximum step re 


It must be 


ponse and maximum 


lreque n 


response remembered that unless these maxi 


mum values are another 


satistactory 


before 
part of the 


proceeding to the second 
design. Hf the 
as predicted by the methods of this article 
is barely satisfactory, it is probable that the final design 
will be This is 


volved in the stabilization of the servo usually prevent the 


(stabilization) maximum 


perlormanes 


unsatistactory because the factors in 


servo from developing the maximum 


performance wu 


herent in the motor and gearing 


Basic Servo and Gear Reflection. |}: 
that will be referred to in the following 


basic serve 


discussions is 


82 


shown in Fig. Ll. All the symbols have the same meaning 


as in the previous article: 6, is the input shaft rotation: 
4 is the input shaft rotation: and « is the difference be 
tween 6 


and 4,. The latter is the error signal that causes 


the amplifier to energize the motor which, in turn, applies 
torque to the output shaft to bring rotation in such diree 
ion as to reduce the error signal to zero. Gearing has 
been inserted between the motor and the load as is com 
mon in servos. Since most servo motors are high-speed, 
low-torque devices intended to drive low-speed, high 
torque loads, it is common to use step-down gearing. 
The year ratio is designated as n, where n is the ratio 
of motor-shaft rotation in degrees to the corresponding 
load-shaft rotation in degrees. For the simple 


load-shaft gear 


gear train 


shown. the diameter is twice the motor 


Gear ratio 


Lood i 
shoft 
Fi HL 


Diagram of simple closed-loop servomechanism 
with all elements shown. Included are all 
inertias on both load and motor shafts 


Fig. | 


torques and 





shaft gear diameter. Therefore. n has a value of 2. The 


symbols F, C and J are viscous damping, coulomb friction 
and inertia, respectively; and the subscripts M and L 
refer to motor and load shafts. respectively. In each case, 
the symbol is a sum of the effects on its shaft. For example, 
J» includes the inertia of viscous-damper parts attached 
to the shaft, and that of the gear on the motor shaft. 

For the purpose of analysis, it is often convenient to 
draw an equivalent diagram which lumps all the effects 
on one shaft. Two equivalent versions of the basic servo 
are shown in Figs. 2 and 3. Notice that torque, coulomb 
friction and output displacement change by factors of 
either n or 1/n when reflected through the gearing, but 
viscous damping and inertia reflect by a factor of n? 
lhe following listing is a summary of the effect of reflec 
tion through a gear train 


If two shafts are connected by gearing of ratio n, 


where n is number of revolutions of first 
revolution of second shaft. then:* 


shaft pet 


A torque of T dyne-cm on shaft J is equivalent to a torque 
of n T dyne-cm on shaft 

A displacement of @ radians of shaft J is 
displacement of 6/n radians of shaft 


A velocity of 6 ** radians per sec of shaft 1 is equivalent 
to a velocity of 6/n radians per sec of shaft 


equivalent to a 


An acceleration of 6 radians per sec® of shaft 1 is equivalent 
to an acceleration of @/n radians per sec? of shaft 
Coulomb friction of C dyne-em on shaft 1 i 


equivalent lo 
coulomb friction of n€@ dyne-cm on shaft 


A viscous damper of Ff dyne-cm radian per sec on shaft 
is equivalent to a viscous damper of r’ék dyne-em/radian 
per sec on shaft 

An inertia of J dyne-cm/radian per sec? on shaft 7 i 


equivalent to an inertia of n°J dyne-cm/radian per se« 


on 
shaft 


Note that as coulomb friction is a torque independent 
in magnitude of shaft position, 


reflected as a function of n: 


velocity, etc., it is 
but, viscous damping, which 
is expressed as torque divided by velocity, is modified 
by n divided by J/n or n?. In the following paragraphs. 
different cases will be considered in which the elements 
of the basic servo of Fig. | are of varying orders of 
relative magnitude and the maximum possible perform 
ance will be determined for each case. 

Maximum Developed Motor Torque. [1 the case 
of the ideal linear viscous-damped servo, an increase in 


the error signal causes a proportionate increase in the 


Motor. 
forque * 


Th motor 
T ~ shoft 


(Figt Fy /n? ) (Cy +#Cu/n) (ytd /n4) 


Geor ratios n 


a 
shoft 


Fig. 2—Equivalent version of basic 
servo pictured in Fig. 1. Here all 


effects are referred to motor shaft. 


6 ' ‘ 
+ 


developed motor torque with no limit on the maximum 
possible torque. In any physical servo, however, there 
is a limit to the developed motor torque. In a hydraulic 
or pneumatic motor, the torque is limited by the available 
line pressure and by the maximum pressure that the motor 
can withstand: in an electric motor, the torque is limited 
by magnetic saturation of the iron in the motor and by 
the motor temperature rise under high applied voltages 
Also, in a real motor the developed motor torque ditlers 
from the delivered motor torque except at zero speed. big 
tL shows the speed torque curve of an electric servo motor 
Note that the delivered 
torque can be broken up into two components: 
1. The stall torque, 7, 


, 


”. A subtractive torque, lr; 


at maximum applied voltage. 


which is proportional to speed 

In the case of negative speeds, 7, is additive, as shown 
for 7T’,. In all the discussions that follow, 
will be the stall torque 7 
proportional to speed I, 


“maximum 
motor torque and the torque 
will be considered to be part 
of viscous damping F,, on the motor shaft, as shown in 
hig. |. the speed torque curve is ap 
proximately a straight line so that the value of this 


equivalent viscous damper is numerically equal to 3 


In the usual case 


in dyne-cm /radian per see 
At rest the maximum torque available to accelerate the 
load is given by 
/ nhe @ Ga) ( 


torque a ailable at zero peed to accelerate the 
load in dyne-cm, and 


where / 


n ear ratio 
hy gear factor 


motor stall torque in dyne-om 


«, coulomb friction on motor shaft in dyne-cm 
; coulomb frietion on load shaft in dyne-em 
Gear factor Ay, « x presses the loss of torque through the 
meshing of the gears and is typi ally 0.95 for a single set 
O05 


ol gears: 0.95 for two cascaded gear meshes; ete 


The above equation assumes that the static friction on 
each shaft is equal to the sliding or coulomb friction 

In order to simplify the following paragraphs, the as 
sumption will be made from this point on that C,, and 
C, are both zero and that A, At the end of the 
article, these assumptions will be removed, If ¢ ; and C, 


are both zero, the basic servo schematic diagram of Fig. | 


ms unity 


becomes the diagram of Fig. 5. In this case, the maximum 
torque available to accelerate the load at zero speed is 

Fie nl, 
This is a reiteration of the rule for modifying torque 


through a gear ratio and the main conclusion to be drawn 


Geor ratioen 


{ae} favre 
410 = 
shoft 


/ (a) «(Motor torque) 

Ge y ™ 
oe dy Load 
7 4, T shoft 


(n? Fy +k.) (NCytCy) (n@ J, J.) 


Fig. 3--Alternate version of equivalent 
diagram of basic servo. All effects 
have been referred to the load shaft. 





Delivered torque , dyne-cm 





Vig. 4—Speedtorque curve for an electric servo 
motor at maximum applied voltage. The term 


“negative speed” applies to the conditions of plug 
reversal, 


from thi equation ts that to increase the maximum lorque 


available at standstill, increase the gear ratio. 


Maximum Velocity. The maximum velocity of the 


ervo of Fig. 5 will now be caleulated 


assuming no 
coulomb friction. There are three cases to be considered 


ie reeglignbole 
I, negligible 
5 Neither hy not F reewtipable 


When the 


inertia exerts no torque on tts shaft. Therefore, the max 


imum speed of the 


serve is running at a constant speed the 


servo is. the speed at which motor 


torque 7, is equalled by the sum of the viscous damper 


torques (all referred to the same shaft) 


Case |: Assume that F, is zero. The maximum motor 


shaft speed then occurs when maximum motor torque 


/ Fo (max) 


motor-shaft viscous damper torque, 


(., Cinax) (/ ()) 
/ 


The maximum load speed is then 


/ 
Hy Cian) (/ O) 
nb 


where 6, Cmax) maximum load-shalt speed in radians /se« 


Kr, viscous damping coellicient in’ dyne-cm 


radian per sec 
lherefore, in this case, the higher the evear ratio. the 
lower the maximum output speed 
Case II: 


effective 


Assume that F,, is zero. The motor torque 
at the load shaft is now 7... Maximum speed 
occurs when this equals @,/), o1 


nl, 
O, Ciax) (/ ()) 


/ 


where coellicient of viscous damper on load shaft 


in dvr cm radian per ae 
In this case, the higher the gear ratio, the higher the 
maximum speed 


Case Ill 


have appreciable viscous dampers, the maximum speed 


In the case that both motor and load shaft 
becomes: 


#4 


4; (max) 
I, 
lhe maximum speed approaches zero for either very =mall 
or very large values of n and is a maximum if 
Fy, n*? F,, 
In other words, for maximum velocity. the load and 
motor shaft viscous dampers must be equal when reflected 
to the same shaft. This principle is extremely useful in 


determining how to improve and optimize the design. 


Maximum Acceleration. Any servo has a definite 
maximum speed. It can have no further acceleration when 


voing at that maximum speed because the full motor torque 


is being used to overcome the viscous-damper torques and 
there is no torque left to accelerate the load. Should the 
error signal call for a reduction in speed, the viscous 
damper torques would aid the motor torque in slowing 
the output shaft to a standstill. Therefore the maximum 
possible acceleration or deceleration of the load depends 
on the speed. This relationship is a straight line and is 
shown in Fig. 6. The remainder of this section will be 
devoted to determining the maximum value of 41 
(load acceleration at zero speed). because if the maximum 
acceleration at zero speed and the maximum speed are 
known (as from the previous section), the maximum 
acceleration possible at any speed may be predicted. 

Referring again to Fig. 5. three cases will be con 
sidered, 


1. Jy negligible 

e /,, negligible 

$ Neither J; nor J,, neglipibl 

At zero speed, the viscous dampers exert no torque on 
their shafts. Therefore, the entire motor torque ts available 
to accelerate the load. Acceleration by Newton’s second 
law ol motion is eiven by 


/ 0, 

Lia 

acceleration in radians /se« 
torque in dyne-cm 


inertia in gram-cem 
Therefore, to find the maximum possible acceleration 


zero speed 


Ji rT Wi = 


maximum load acceleration at 40TO speed 
radians /sec 

J; load shaft inertia in gram-en 

J motor shaft inertia in yrame-cm 


where OLe 


Here all terms are referred to the output shaft; the nu 
merator represents the motor torque as seen at the output 
shaft. and the denominator is the sum of the load inertia 
and the reflected motor inertia. 


secewens 


Fig. 5—Diagram above is that of a basic closed- 
loop servomechanism in which coulomb friction 
on both motor and load shafts is neglected. 
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Mox. speed 
(Speed & 
occeleration 
im some 
direction) 


Mox acceleration 
possible 


Mox. speed 
(Speed & 
occeleration 
in some 
direction) 


Fig. 6— Curves show relationship be- 
tween maximum possible servo accelera- 
tion and speed, At maximum speed there 


is no torque left to accelerate the load. 


Case I: Assume that J; is zero. Then: 


rs 


nd 


this the the 


load acceleration. 


Therefore. 
the 


Case II 


in case, higher vear rallo 


lower 


: Assume that J,, is zero. Then: 


n Fe 
J 


this the higher the the 


higher the load acceleration. 


lherefore. in case. vear ratio. 


Case III: In the event that there is appreciable inertia 
on both the load and motor shafts 
/ 


OLs 


Ji n nd 


[his expression is very similar to that for the maximum 
load velocity, and is also a minimum for either very large 
small for 
occurs when: 


very values of n. The largest value 


OLe 


Ji nv J 
In 


when J; and J,, are equal when reflected to the same 
shaft. 


other words, the maximum stall acceleration 


occurs 


Maximum Step Response. If the maximum velocity 
and acceleration of a servo are known, its best possible 
response to any input can be predicted readily. The re- 
sponses to two types of input, are of such great interest 
that they deserve special attention. They are the step 
response and the frequency response. 

The fastest possible step response is one in which the 
load is accelerated by the maximum motor torque until 
the output shaft is turning at its maximum velocity. After 
that, the output shaft continues to rotate at maximum 
speed until the output displacement equals the input dis 
placement. If the step input is very small, the maximum 
velocity will not be achieved before the output displace 
ment equals the input displacement and the motor reverses 
its torque. 

The two possible cases are illustrated in Fig. 7. Fig 


7A shows the small step response and Fig. 7B shows the 


large step response. In each case, the motor developed 
torque 


is constant and maximum from time zero to 1 
For the small step case, the time to recover is controlled 


mainly by the maximum acceleration of the servo as the 


splocement 


cement 


Lispic 


Time Time 


(a) 
Fig. 7 


(b) 
Curves showing two types of 
step response. Curve gives minimum 
possible time to reach cross-over point, 


For the large 
step, the time to cross over (f,) is determined mainly by 


speed is low throughout the time zero to ¢ 
the maximum velocity, because for most of the recovery 
time the output shaft turns at maximum speed, The over 
shoot and type of damping will not be dealt with in this 
article as they are more closely related to stability than 
to maximum performance 

A universal chart for the predic tion of step response ts 
shown in Fig. 8 This curve gives the minimum possible 
time to crossover (f,) for a servo such as shown in Fig. 5 
lo this 
the numerical valu 


at the load shaft in 
the 


servo 


use curve, insert in place of the symbol ¢ 


of the servo stall acceleration as seen 
radians 
the 


velocity in 


Insert in place ol 
of the 
big 6 18 


per Ser 


symbol 4 (max) numerical value 


maximum radians per se¢ 
now a plot of the maximum size step that the servo can 
displace from a standstill in any given time, 

Notice the asymptotes which have been drawn dotted 
in Fig. 8 When the curve approaches the asymptote 
marked velocity limiting (such as for values of time over 
10 # (max) /#,, the displacement is limited by the 
of the the of the 


large step response of Fig. 7B. When the curve approaches 


maximum velo« ity servo, as In case 


the asymptote marked acceleration limiting (such as for 


values of time near 0.16, (max) /4#,,) the displacement 


is limited by the maximum acceleration of the servo, as 


Fig. & not only predic ts the fastest possible step response 


in the case of the small step response of Fig. 7A 


but for any particular size step also indicates whether 
the step response is limited by the servo’s maximum 
of the 
modifications 


velocity acceleration combination 


the of 


needed to improve the step response, 


or or a two, 


thereby guiding direction servo 


Maximum Frequency Response. The frequency re 
sponse of a servo, such as the one of Fig. 5 which has a 
finite maximum motor torque, is different for different 
amplitudes of input oscillation. An illustration of this 
is shown in the typical servo frequency responses of big 
9. Curve A is the frequency response of the servo when the 
input oscillation has a peak-to peak amplitude of 10 
radians. Curve B is the frequency response of the servo 
when the input oscillation has a peak-to peak amplitude 
of 4 radians. In the former case, the response is flat to 
a frequency of f4, much less than the corresponding fre 
quency of fy, for the case of curve B. The reason that the 
servo cannot maintain the larger-amplitude oscillation 
at the same maximum frequency, as it can in the case of 


the lower amplitude oscillation, is that when the amplitude 





of an oscillation is increased while its lrequency is kept 
constant, the peak velocities and accelerations that occur 
during the oscillation increase too. And, in the servo being 
considered both the velocity and accelerations have con 
crete maximum values due to a fixed maximum motor 
torque. The maximum frequency response curve of Fig. 9 
is a ceiling above which no oscillation amplitude can 


climb 


big. 9 Maximum frequency- 


response curve establishes 
limit above which no oscil- 


lation amplitude can climb. 


Moaimum frequency 
response curve 


Peok-to- peak omplitude of 


Frequency 


Fig. & Universal chart for pre- 


diction of step response. Curve 
gives minimum possible time 


to reach crossover point. 


The maximum frequency 
response curve can be de- 
rived by calculating — the 
response of a servo that is 
undergoing an oscillation 
when the acceleration is at 
all times the maximum pos 
sible value (at the instan- 
taneous speed ) and the mo- 
reversed at 


Normali 


zation of this data into a 


tor torque is 
regular intervals. 
function of maximum velox 
ity and maximum accelera 
tion gives the curve of Fig 
10. To use 


only necessary to insert num 


this curve, it ts 


bers for the values of #,, and 


4, (max) using the same 


rules as for Fig. 8. 
In Fig 10, 


have been drawn as dashed 


asymptotes 


lines When the curve ap 
proaches the 


marked 


tse h as for 


asymptote 
‘velocity limiting” 
frequency 
O.02 O1./61 


values under 


(max). the displacement Is 
limited by the maximum 


Wher 


approac hes the 


velocity of the servo 
the curve 
asymptote marked accelera 
tion limiting (such as for 
values of frequency neat 
O.8 G10/ 01 (max) the dis 
placement is limited by the 
maximum acceleration — of 
the servo 

Lhe peak lo peak maximum oscillation of Fig. 9 is not 
necessarily sinusoidal. hig. 11 shows the waveforms that 
correspond to different parts of the maximum frequency 
response curve. Note that the waveform approa hes a 
triangular wave in the case of velocity limiting Fig. 9 (D) 
and in the case of acceleration limiting Fig. 9(A), the 
waveform is made of cascaded parabolic curves. 

In the event that the servo output is to be followed by 
some sort of device that will respond to the first harmonic 
value of the servo output the following conversions may 
he used 


Peak-t peak valine 


( 


Type of wave in) o-peak value of wave 


Sinusoidal 100 
Parabolic Sections 103 


Triangular nl 


Effect of Coulomb Friction and Gearing on 
Maximum Servo Response. If a refinement of the 
maximum velocity, acceleration, step response, and fre 


quency response predictions is desired, the effect on 
motor torque of coulomb friction and gearing inefficiency 
can be taken into account. To account for coulomb frie 
tion, reduce the maximum motor torque by the coulomb 


friction torque, being sure to refer all terms to the same 





100 (6: sax) 7 
—— | 
80 } 

As | 

60 } 


Fig. 10 (left)—Response curves t 


in terms of maximum velocity 40} 


and acceleration. This is derived 0 
by calculating the response of a 


servo that is undergoing an 
oscillation, when the accelera- 
tion at all times is the maximum 
possible value. 


shaft before doing so. After 
this correction, the calcula 
tions for maximum velocity. 
acceleration and step re 
sponse will be properly modi- 
fied. The frequency response 
will be modified in the cor- 
rect amount and direction if 
the coulomb friction is small 
(less than 20 per cent) of 
the motor torque. 

Since no set of gears is 
perfect, there is always some 
torque lost in each gear 
mesh. The maximum motor 
torque will be reduced by a 
factor of about 95 per cent 
for each set of spur gears. As 
in the case of coulomb fric 
tion, if the gear factor is less 
than 8O per cent, the a 
curacy of the resultant fre 
quency response prediction is 
questionable. 

lo summarize this method 
of design, the first step is to 
assume some motor rating 
and to choose a gear ratio to 
maximize load maximum 
velocity and maximum ac 
celeration. Then the maximum step response and fre 
quency response are checked. If they are unsatisfactory 
the gear ratio is changed to maximize the velocity or 
acceleration, depending on which of the latter factors was 


responsible for limiting the step or frequen yY response 


If it is impossible to increase the response satisfactorily 
the assumed motor rating must be discarded and a new 
start made. Unless the maximum performance analysis 
is satisfactory, the next step in the servo design, sta 
bilization, will be wasted. As problems involved in stabil 
ization and the inevitable variation in component. pet 


formance will chip away at maximum performanes 


(B) Peok-to-peok amplitude 
a/ é 
(8) imax)? 

equals radians 


By « 


safety margin of 25 per cent between the required maxi 
mum performance and the actual performance is not 


unusual 
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Magnesium 
Die Castings 
Improve 

FHP Motor 


Design 


Magnesium die castings replace aluminum end 


frames and zine stator housing in redesigned 


line of lhp motors. Tligh strength to-weight 
ratio plus excellent machining and casting 
properttes of magnesium result in significant 


cost and weight savings. 


JOUN T. HOWES 
Director of Engineering 


Riomonpn Company, Inc, Owe 


MAGNESIUM DIE CASTINGS, plus a new lubrication system 


and redesigned stator laminations highlights the results 
of an improvement program for a new line of {hp motors, 
big. | Specific objectives established at the outset of the 
redesign program included 
1. Reduced motor weight 
2. Reduced metal costs to offset the higher costs of 
other materials and labor 
) Improved appearance 
L. Reduced noise level 
». Increased motor life and utility. 
6. Lower production costs 
End Frame and Stator Redesign. Originally, the 


end frames were die cast from aluminum and the stator 


housing from zinc, Fig lo improve appearance of the 


motor and increase core rigidity and bearing alignment, 


it was decided to increase the length of the stator and 


a shell approximately 4%, in 
thick. At the same time the end frames were reduced 


width so that the leneth of the 


to cover the core with 


overall motor would 


remain unchanged 


88 


Fig. 1—Magnesium die castings replace alu- 
minum end frames and zine stator hous- 


ing in 1/35- to '4-hp shaded-pole motors. 


It was decided that the motor could be lightened con 


siderably 


without any sacrifice in 


strength by con 
verting to magnesium, which is 63 per cent the weight 
of aluminum and 24 per cent as heavy as the zine alloy 
previously used. Before commencing production, the new 


Ly pe A) 


Laboratories and approved, The delivered price advantage 


motor design was submitted to Underwriters’ 


of magnesium is shown in Table I. 


lo prevent. shifting and distortion of the core the 


stator is cast directly around the lamination stack in a 
cold-chamber die casting machine, Fig. 3. This method 
of casting eliminates exposed laminations and provides a 
rivetless method of locking the laminations together. 


\ lower 


reometry of the laminations in accordance with patented 


noise level Was af hieved by reviewing the 
PRI-FLUX principles. The good damping properties of 
magnesium and the integral casting design also helped 
considerably in reducing noise. Magnesium lends itself 
particularly well to this envelopment process since it 
does not solder to the dies and shows little tendency to 
crac k when cooling. 

Motor end frames are die cast from an AZ91B mag 
nesium alloy using the Dow hot chamber-process. The 
hot-chamber process is faster and produces closer toler 
ances than cold-chamber machines. Frames can be cast at 
the rate of 250 “shots” pel hr 


200 “shots” or 600 frames 


The average day rate is 


The inherent 


properties of alloys—-low 


magnesium 
weight, high strength-to-weight ratio, low cost, and ex- 
cellent dimensional stability. machinability and surface 
finish —account for its wide use in die castings. Since 
the metal does not solder to the die, it is possible to 
employ complicated coring and to cast small diameter 
cored holes with little or no taper. Good dimensional 
accuracy is maintained because the castings show little 


tendency to crack 


when cooling and possess freedom 


from vrowth 
The non-galling properties of magnesium also facili- 
tated press fitting of the sleeve bearing into the end 
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Table |—Comparative Cost of Aluminum and Magnesium 


Die Casting Alloys for Stator Shells 
llEEEeEeaeaaBhBhnQa]aDT_._LC_lmDD@@D@D@D@D9W90ESE])EE—_—————— ESE 


ese $ per cu ft 


Aluminum 218 (82% Al, 8% Mg) 2s | wee i 
Magnesium MOA i ; 114.0 | 38.76 


Fig. 2 Magnesium Table li—Weight Savings Achieved With 
stator and end frame Magnesium Motor End Frames and 


(left) of the rede 
signed motor shown Stator 


with corresponding 
zine and = aluminum 
parts from previous 
model, End frames are 
supplied by The Dow 
Chemical Company, 


Midland, Mich 


Fig. + (Below) Redesigned 
rotor and stator laminations 
Flats on stator laminations 
permit use of narrower width 


stock and savings in material 


hig. 3. (Left) Stator lamination stacks inserted in cold chamber 
die casting machine, Mator shell is integrally east around stack 
(Right) Pair of stators shown immediately after removal from die 


frames and permitted a vood fit between the machined 
registers of the end frame and stator shell. 

Lo reduce costs, casting design Was kept as simple as 
vossible. General design considerations included the use 
of generous fillets and radii, uniformity of wall thickness 
ind the avoidance of abrupt section changes which would 
tend to cause stress concentrations 

Significance of Weight Reductions. further weight 
reductions in the motor were realized by flattening the 
stator laminations at four equally spaced points on the 
periphery, Fig. 4. These flats also permitted the use of 
narrower sheet stock and reduced scrap losses. 

As shown in Table II, the total weight savings gained as 
a re sult of the ene losure redesign exe eeds | lb per motor 
This comparison involves the combined weight of the 
stator core and two end frames alone. 

since fhp motors are often purchased in lots of thou 
sands, the substantial reduction in freight costs resulting 


from lower motor weight represents a significant saving Lubrication System Redesign. One of the biggest 
to the customer, On a typu al ue hp motor, the freight markets for fhp motors is in heating. ventilating and air 


charge from the Redmond assembly plant at Ithaca. Mich conditioning equipime nt. Since this equipment is often 


to Los Angeles has been lowered by 6 per motor The handled by non-technical personnel such as housewives 
lighter weight also reduces the danger of in-transit shock ind office workers. it is essential that lubrication maint 
damage. Cont 
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New Plastics 


Molding Materials 
for 


superior dimensional stability 

critical molding around inserts 
“super-high’’ temperatures 

high arc resistance 

wide-range thermal stability 

corrosion resistance 

full-scale automatic production 
three-dimensional molded printed circuits 
conductive elements 


ALEX. E. JAVITZ 


Spree ial Features Editor 


Volding compounds, also moldable sheet. and 
some elastomert compounds, help soli e Some 
tough design and production problems. In 
cluded in this review are: the DAP resins: the 


new epoxy molding powders: glass-filled phe 


nolics ; high-impact phenolics: moldable epox) 


and hoards 2 


com- 


phenoli 


glass-silicone 


pounds; sitlicone-bear- 


arc-resistant phenolics : 
ing alloys 5 fluor ocarbon elastomers: ¢ onduc- 


tive plastics : the boron-based poly mers. 
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Electrical 
Manufacturing 


WHAT NEW DEVELOPMENTS IN plastics molding materials have 
significance in the solution of exacting design problems? 
This has 
materials that 
these 


selecting the group of 
this article. Not all of 


available; it would be 


been the criterion for 


will be reviewed in 
materials are commercially 


surprising if they were. But the experimental or develop 
mental products too deserve close study for their potential 
effect on critical design problems. 

Largely, the materials discussed here have been developed 
to meet specific and difhceult performance requirements, such 
as extreme high temperatures in guided missiles, or to meet 
needs, such as adaptability for 


contemporary production 


completely automatic molding methods 


DAP Resins 


Molding compounds from diallyl phthalate resins 


DAP offer 


cle sired 


(known more commonly a> resins) advantages 


where these properties are 
dielectric loss 
2. High dielectric 


3. Superior dimensional stability 


| Low 


strength 


lL. Good are 

». High after 
humidity-high temperature conditioning. 

Oustanding is the ability of the DAP compounds to mold 

There is little 

or no after-shrinkage of molded parts after extended periods 


resistance 


volume and = surface resistance high 


around large metal inserts without cracking. 


of service, even under elevated temperatures. Conventional 


compression or transfer-molding equipment can be used 


with no modifications necessary except in special instances 
Probably the single largest field of applications has been 
in connectors particularly military types where problems 
of intricate design and severe operational conditions are 


Table | briefly the 


mercial compounds, as to composition and areas of appli 


coupled available 


summarizes com 
cation 

Significance of the DAP compounds in military applica 
reflected by issuance of Specification MIL-M-18794 
(Ships), dated July 19, 1955, 
for three classes of these materials 

1. DAP-Glass SDG )—Glass-fiber 
purpose grade 

2. DAP-Orlon (Type SDI-5)—Aerylic polymer fiber filler, 
impact-resistant grade; nominal impact strength, 0.5 ft-lb 
in. notch 


which sets up requirements 


(Type filler, general 
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}, DAP-Dacron (Type SDI-30)—Polyethylene terephthal 
ate fiber filler, impact-resistant grade; nominal impact 
strength 3.0 ft-lb per in. notch 

Several commercial grades were tested against this sper 
ification at the Material Laboratory, New York Naval 
Shipyard, and the results are given in Table Il. Quite 
uniformly, the test results are somewhat better than the 
minimum established in MIL-M-18794 itself. The particular 
advantages of the DAP compounds as previously enumerated 
ire borne out by these test results 

he fille rs used in the compounds play an important role 
in developing certain of the properties. An analysis of the 
data (1)* shows that the DAP-Orlon and DAP-Dacron 
materials are on the whole superior to phenolic resin-mica 
filled materials in respect to electrical characteristics. This 
is particularly true of dielectric constant and both volume 
and surface resistivities after high humidity-high te mperature 
conditioning. These materials, however, show a somewhat 
lower heat-distortion temperature value than the phenolic 
mica materials. Impact and dimensional stability tests 
indicate that they are less brittle and less susceptible to 
cracking 

The DAP-Glass compound shows up with both plus and 
minus points in comparison with the phenolic mica materials 
Tests for dielectric loss at 1 ke show DAP-Glass as superior 
but it is somewhat inferior to the better grades of phenolic 
mica in volume and surface resistance after high humidity 
high temperature conditioning 

\ rating chart helpful in selection of DAP compounds i 
provided in Table HI 

Some applications are summarized in Table TV and are 
illustrated in Figs. 1, 2 and 3 


Epoxy Molding Compounds 


The epoxy casting resins, adhesives, laminating resins 
wire enamels, and finishes are by now well known and have 
wquired acceptance in varying degree, some of it on a 
considerably broad and diversified scale, as in embedment 
of components and circuit subassemblies. (2) The molding 
compounds however are just about emerging commercially 

Probably the first entry is Ciba Company’s molding 
powder, produced under an exclusive license from Minne 
ipolis-Honeywell Regulator Co., where the material was 
de veloped by the company’s Plastics Re search Laboratory 
[ypical properties are given in Table V. (These data are 
preliminary; further tests are being conducted.) The 
epoxies are thermosetting 

Why epoxy molding compounds? The answer lies in the 
inherent properties of epoxies that have made them so 
successful in casting resins, adhesives, and finishes —adhesion 
to metals; low shrinkage during cure; good resistance to 
thermal shock; good average electrical properties, ¢ keellent 
resistance to chemicals and corrosion. As with the castin 
resins (2), the adaptability of the epoxy resins to many 
combinations with diverse fillers makes it possible to consider 
them as building blocks ot a molding compound lem 

Kurz-Kasch, Dayton. Ohio. is developing epoxy molding 
compounds to meet some special requirement Selective 
fillers are being tried with the view of producing com 
mercially acceptable compounds that could bye u ed with 
conventional compression-. transfer-, and plunyger-molding 
equipment Preliminary work indicates that the tensile 
trength of several formulations is comparable to that of 
tandard thermosetting materials using the same fillers. The 
mpact stre ws up even better 

bilher i d tor epoxy resins since otherwise mold 
ing may sublesome Some fillers. however. have a 
olded 


smart or increase ure ye riods to an excessive de yree or 


tendency to decrease the pliysical strength of the m 


an abi isive action on the molds | lectric al prope rive 


Table I—Selected Commercial Grades 
of Dially! Phthalate Molding Compounds" 


Designation 
Acme 1-601 
Acme 1-501A 


Acme 1-503 
Diall 50-O1e 


Diali 50-51 


Diall 60-52 
Diall 51-01 
Dial 62-01 


Diall 62-20-30 


Durez 16694 Green 


Description 
Utilizes a mineral filler, principally used in connectors. 


Utilizes a combination mineral and synthetic-fiber filler. Indi 
cated for more severe impact than Grade 1-601. 


Developed for Atomic Energy Commission to provide an ox 
tremely high-impact dielectric material, Employs a synthetic 
fiber filler. 


Orton-filled compound, providing excellent stability of surface 
and volume resistance under pr ged exposure to 100 per cent 
humidity and elevated temperature. 


Dacron-filled compound, similar properties as Diall 50-01 
Because of the superior strength of the ethylene terephthalate 
fiber impact strength is higher than in most milled fiber-filled 
compounds. 


Flame-resistant version of Diall 60-51. 


Asbestos-filled compound, designed to provide a relatively 
inexpensive material with high dimensional stability, high heat 
resistance and high insulation stability under extreme moisture 
conditions. Dissipation factor and dielectric constant are rela 
tively higher. Arc resistance is good. 


Short-fiber giass-filled compound, having very low dissipation 
factor regardless of moisture conditions, and very high dimen- 
sional stability 


Long-fiber glass-filled compound having fairly high impact 
strength and properties similar to Diall 62-01 but less moldable 


An Orlon-filled compound indicated for electrical applications 
under conditions of exposure to high humidity for long periods 


* Average charact« « of individual grades shew some variations based on 


specific formulations 
ndication of average 
from independent te 


© Products of Acme 


© Products of Me 
ap 


North Tonawanda, N 


ind chemical resist 
ome filler The « 
with sufheient « 

of the baste « Proxy 


( oupled with thy 


ethods of test. Tables Il and UI provide a good 
es of these compounds since the values are derived 
ried on by a Navy laboratory 


Resin Corp., Forest Park, Il 


sa Plastics Company, Los Angeles, Calif 
roduct of Dures 


Plastics Division, Hooker Electrochemical Company 


y 


ince, too, may be adversely affected by 
of a filler therefore critical, but 
selection, the original propertie 

ia be maintained 


overall problem of good moldability, the 


proble m of shelf life i ilso important in the deve lopment 


of commercially u 


reason, it is felt b 


thle epoxy molding compounds. For thi 


ome companies in the field that the 


deve lopme nt of handling ind molding technique should take 


prece lence over the 


ind data sheets 


lhe eventual growtl 


establishment of property peciheation 


t 


i of epoxy resin molding compounds in 


the commercial field seems reasonably well assured based 


on the logic of int 


erent propertse and on uch work a 


ilready veviewed here. It is worthwhile to reiterate their 


out standing feature 


idaptable to tailor 


An abilit to be developed i i fem 


made molding compounds for pec ify 


ipplic itions [he moldabilit cine experimental com 


pounds is illustrate 


quite po 

is other than 
molding compound 
Laboratorie have 
epo combination 
re int achhe ive 
ire end compound 
increased physic il 
than those alread 
ulated that an exte 
may be feasible 


Heat ind flan 


{on olded test pecimen hown on 


epoxy ce velopment 
ma | be channeled to the 


Karp (eneral Mill Ke earet 


t 
considerable work in) polyamide 


cled particularly for use as casting 
I varnist ind sealant larget 
heat distortion limit 
nkagve rate even lower 

e pox It may be jt 


ork to molding compou 


ipacteriotte nave 





Table li—Test Results on Dially!l Phthalate Resin— 
Synthetic Fiber Filled Molding Compounds* 


DAP-Giass, DAP-Orion, Type SDI-5 DAP-Dacron, 


Type $D0G, Type SDI-30, 
Conditioning’ Manufacturer A Manufacturer A Manufacturer B Manufacturer C Manufacturer A 


Compressive strength, psi E-48 50+C — 96/23/60 18 000 


Property 


19,600 23,100 28 .000 17.100 
Dielectric constant 
1 ke E-48 69+ des 29 91 06 ‘ 79 
E-48 6040-2423 43 07 07 é 36 
1 me E-48 50+ des 46 


3.30 62 3.61 
E-48 6040-2423 53 30 72 J 74 


Dissipation factor 


1 ke E-48 50} des 0232 .0107 
E-46 /60+D 24/23 0268 ‘ -0125 
1 me E-48 60+ des ’ 018 0187 
E-48 604-D— 24/23 0209 0206 
Dielectric strength, vom 
short time 
step by step 
short time 
step by step 


SOee 


96 /23 60 
96 (23 50 
48 60 
48 50 


sess 


Dielectric breakdown, kv 
short time 
step by step 
short time 
step by step 


96 (23 50 
96 23/60 
486/650 
48 60 


s sess 
& o0e0 


Flexural strength, face, psi 96/23 50 


Heat distortion, side, deg C 


> 


impact strength, ft-ib in 
face - t 96 /23 60 
side - + 96 /23 60 


Tensile strength, psi - + 96 23 50 
Water absorption, per cent E-24 100 +-des. | D-48 60 


Dimensional stability, Paragraph 4.3.2.7 of 
per cent Specification MIL-M-18794 
(Ships 
Volume resistance, megohms C-720 70 100 + Dew 


Surface resistance, megohme C-720 70 100 + Dew 


Norms: |} 4. denotes flashover 


2 Test methods and conditioning procedures are described in deta n Specification MIL-M-18794 (Ships). 
Examples: €-96/23/50 % hr at 23 C and SO per cent RH 


D.48/50 48 hr in water at 50 C 
F.48/50 4 hr at 30 ¢ 
A ae received 


les desiccation at 23 C for 16 to 20 hr 


yc: Material Lahoratory, New York Naval Shipyard 


parted to epoxy resins by the use of Hooker Electrochem ce this would produce a completely Cla Hl materia 
Company HET anhydride \ commercial grade of epoxy largely inorganic in nature and highly adaptable tor 
resins for laminating application (Araldite 6020 which it elevated temperature Other mineral fillers can be used 
utilizes the HET anhydride has been put on the market by where temperature requirements are less 
Ciba. Here again, the development of fire- and heat-resistant 


seTvice 


stringent 


Currently available experimental compounds, howeve1 
moldin compound ma hve pw tulated 


Moldable heet stock 


tut uch materials ma 


how decided improvements in most respects; though cost 


not preci ely a molding compoune till remain on the high sie But cost after all is a relative 


be molded by the application of low matter, depending on what a material can do to achieve 
of vacuum molding technique design requirements 

One of these materials is Minnesota Mining and Manufactur 

ing Company Scotehphy vla reinforced 
pregnated moldable heet Thi heet j 


vlass reinforcement con 


i 
pressure and heat or by mean 


The Bakelite Company now has four silicone resin moldit 
epoxy-resin im compounds, offered as developmental products and described 
unusual in that the briefly as follows 


ists of filaments lineally aligned |. A general-purpose, mineral-filled compound (GMGA 
thus producing an isotropic sheet with equally high strength 1001 Natural) has 


good room temperature electrical prop 
in all direction on the laminating plane 


erties and low water absorption. Complies with MIL-M-17953 
(Ships) for MSG-type silicone molding materials 


2. General-purpose, mineral-filled compound (GMGA 
Silicone Molding Compounds 1002) has better high-temperature electrical properties than 
ip) (;MGA-5001 and also better storage stability. Also complies 
plication of silicones to a considerable degree. Early com with MIL-M-17953 
pounds cause d some dithculties (a) long molding evele 


Silicone-resin molding compounds have lagged other 


3. General-purpose, glass-filled compound (GGMGA-5003 } 
abra provides electrical properties similar to GMGA-5001 o1 


(e) high (,MGA-5002, but impact resistance of molded parts is greatet 
costs, The logical filler for silicone resins is of course glass Complies with MIL-M-17953 


(b) poor mold release (« need for afterbake (ad) 


sive effect on molds (with glass-filled compounds) 
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4. High-impact, glass-filled compound (GMGA-5004), pro 
vides a maximum impact strength in compression-molded 
parts, although good results are obtainable by transfer- o1 
plunger-molding. Storage stability is equal to those of GMGA 
002; electrical properties are slightly poorer than those of 
(,MGA-5003 


All these grades are preformable. Afterbaking is not 
necessary, although in certain applications this may improve 
specific properties such as heat distortion. 

Standard molding conditions can be used to mold these 
materials. Molding temperatures start at 160 C to 177 C 
Pressures range from 2000 to 15.000 psi, depending on size 


of part and type of mold. Preheating prior to molding is 


recommended for best electrical properties Electronic pre 
heating methods, however, are slow owing to the very low 
loss factor of these materials. Dry oven preheating therefore 
Is recommended. 

Cure time varies with size of molded part and mold tem- 
perature, Within the limits of these variables, cure 
are from 25 to 100 per cent longer than with phenolics 

Organic molding materials usually show an undesirable 
decline in electrical properties at elevated temperatures 
And more frequently, physical deterioration begins below 


such temperatures. The organo-inorganic 


times 


silicone molding 


compounds however maintain excellent dielectric properties 


over a wide temperature range. A similar stability is shown 
under humid conditions and also under prolonged high tem 
perature exposure. Figures 5 and 6 show effect of high 
temperatures on volume resistance and on flexural strength 

Dow Corning also has a high-impact glass-filled silicone 
molding compound (No. 301). In applications such as coil 
forms, slot stick wedges, connector plugs, switches, insulators 
and terminal boards, electrical properties have been reported 
as practically unchanged at temperatures up to 200 C 
Physical properties also stay at good levels at the higher 
temperatures. For example, at 200 C fabricated parts were 
found to show a flexural strength of 5000 psi and an impact 
strength of 11 ft-lb per in. notch. This compound is to be 
compression- or transfer-molded, but the first method is pre- 
ferred for optimum physical properties in the molded part 
Although no afterbake is necessary, a short aftercure (about 
| hr at 200 C for example) is recommended if the molded 


part is required to carry a load at temperatures above 150 ¢ 


Table t!l—Comparator Chart for Dially! 
Phthalate-Synthetic Fiber 
Filled Molding Compounds * 


Rating 


DAP-Giass, 
Type SOG 


DAP-Orion, 
Type SDI-5 


DAP-Darcon, 


Property Type SO1-30 


Dielectric constant at 1 k« 
Dielectric constant at 1 me 
Dissipation factor at 1 k« 
Dissipation factor at 1 me 
Impact strength 


Volume and surface resistance after high 
humidity-high temperature conditioning 


Material Late 


An interesting application is in a Navy-type stud-barrier 
terminal board where the silicone-glass molding compound 
was used to replace an asbestos-phenolic material (Navy 
type MFI). Test specimens of the latter material arced under 
a 3500-volt potential at room temperature, as against 5500 
volts for the silicone-glass compound. Tested at higher tem 
peratures, the silicone-glass compound was able to sustain 
2800 volts for 1 hr at about 290 ¢ 
asbestos-phenoli« 


. as against failure by the 
within 10 min. Another application for 


silicone-glass compounds is shown in Fig. 7 


Silicone Alloys 


A previous report (3) had given some data on silicone 
alloys developed by the Delaware Research and Development 
Corporation, Wilmington, Del., specifically for certain sub- 
marine applications, such as whip antenna insulators. Since 
then some new compounds have been added essentially in 
tended for civilian applications. Although the silicone-resin 
molding compounds freviousls described are thermosetting 
materials, the silicone alloys are thermoplastic and are 
molded by injection- or extrusion-molding methods 

Stemming from the initial applications in submarine ele¢ 


tronic gear, the development targets were: toughness, weather 


Table 1V—Capsule Case Histories, DAP Molding Compounds* 


Miniature Switch: Phenolic com characteristics 
pound used in a switch for a critical 


triggering device proved to be un 


climatic 


satisfactory, owing to poor dimen 
sional stability and inadequate diele 
tric properties. A glass-fiber-filled 
DAP compound was substituted with 
satisfactory results. Compound has selected after 
relatively low dissipation factor and other 
high dimensional stability 
has been in operation for over 1 
year. (Molded by Watertown Manu 
facturing Company, 


Conn., for Acro-Mu Company.) 


Molded Transformer Case: Plas 
tices were specified to replace metal 
cases for encapsulated transformers. 


tion of good impact and structural 


strength, coupled with high dimen 
sional stability and good insulation 


MAKCH 1956 


under a wide range of 
conditions 
quirements called 
ability to permit 
draw design, and for good adhesion 
to the epoxy encapsulating resins. A 
glass-fiber-filled DAP compound was 
evaluation 
materials 
Switch and melamines) 


(phenolics, 
(Molded by Rein proof 
hold-Geiger Plastics, Inc Los An 
geles and Trans-Cap, Compton, Calif 
Watertown, for North American Aviation Com 
pany, Downey, Calif.) 


Guided Missile Potentiometer: An 
alkyd material used in this part 
failed to stand up under long periods 
Requirements called for a combina of high humidity and elevated tem 
peratures. An Orlon-filled DAP resin tics, Los 
has been substituted with no failure 


reported in over a year’s use 


Hughes 
Culver City, Calif 


cation by Aircraft Company, 
Additional re 


for good mold 


economy of deep 1. Umbilical Connector for Guided 


Missile: Used in the 


mechanism of the missile, this con 


launching 


nector is near the flame path of 
against the missile. The molding compound 
alkvds was therefore required to be flame 
Other 
called for superior dielectric prop 
erties unaffected by extreme climatic 


eritical requirements 


conditions, also high dimensional sta 
bility to prevent cracking around in 
serts under severe -streses. A flame 
resistant variant of a high-impact 
Dacron-filled DAP material was « 
lected for this application by Hughe 
Aircraft. (Molded by Nichols Plas 
Angeles.) 


The DAP materiale weed in these 
A ppli re produced by Mesa Plastics 





ability, plus surface and processing characteristics suitable 
for heavy-duty parts. One of the unusual properties of these 





alloys is their hydrophobic quality, and ability to maintain 
Table V—Average Properties of Epoxy-Type surface insulation resistance values for over 2 years despite 


Molding Compounds* repeated and deep immersion in seawater 
a Typical physical and electrical properties of four silicone 
alloys are given in Table VI. (Pending patent considerations 








ASTM 


Proverty Tost mothed Value prevent disclosure of complete compositions at this time.) 
Molding temperature, dog F 100.380 Dimensional stability and low cold flow of these alloys 
- are at least as important in dielectric applications as in the 
olding pressure, pet 1000 1506 i 
eras strictly structural. Multiband omnidirectional microwave an 
Mold shrinkage, in./in 9.0072 0.0090 tenna radomes, machined to complex contours and weighing 
Comparative cure time, estimated for | -ir as much as 60 |b, have been found to maintain their beam 
specimen, min lto7 
transmission properties for 360 deg of azimuth and to remain 
Specie gravity 0792-60 1.69 dimensionally stable under exposure to cyclic hydrostatic 
Water absorption, 24 hr at 23 C, per cent 0570 42 0.09-0.10 pressures up too 500 psi and to temperature cycles from 1) 
C e > ») . > > ? 
Heat-distortion temperature at 264 psi, deg F D642 457 210 F to +-150 F. After 200 hr at 100 F and 100 per cent RH 
: extruded parts 41.375 in. long increased in length by only 
Coefficient of linear expansion (thermal), deg F D696 44 37 46 ~ 10 — id oa ' ss de = B 
0.031 in., or 0.00075 in. per in when measured in the warm 
Flammabilit D635 4 § j 
ceo ” and wet state. Within 18 hr at room conditions, the exposed 
Impact strength, Izod, ft-Ib ‘in. notch D256 477 0.490 material had recovered to its original dimension. Surface 
Flexural strength, psi D790 497 11.000 15.000 and volume resistivities also are maintained at high humidities 
Tensile strength, psi 0638 527 6900 8000 by the silicone alloys. Surface finish, also color, shows good 
stability after heat aging and after exposure to ultraviolet 
Dielectric strength, vom Di49 44 e« 
Short time 499 550 light at 158 F. 
atep By etep 00-400 The silicone content of these alloys contributes a lubric 
Insulation resistance ity characteristic that is believed to facilitate molding oper 
ations. Injection-molded parts, for example, are said to be 
we Ciba Company, Inc, Plastics Division. New York 


free of mica-like streaks and discontinuities sometimes ex 
perienced when long pieces or a number of large flat parts 
are molded in a multiple-cavity mold. Flow as well as mold 
release are also aided. Molded parts may be machined 


Table Vi—Typical Properties of Silicone-Alloy Molding Compounds’ 





Values 
Property C-1027" C-1052 ©-1053 C-1063 
Specific gravity | 1,04 1.4 1.05 1.04 
Tensile strength, psi 3760 4130 6410 4310 
Tensile elongation, per cent 39 39 10 62 
Flexural strength, | 6ag0" 6790 9710 5380" 
Modulus in flexure, psi 362,000 183 000 452,000 224,000 
Hardness, Rockwell L scale 68 67 101 22 
Water absorption, per cent by weight, 24 hr 0.15 0.01 0.06 0.16 
Heat distortion point, 264 psi load, deg C 81 123 83 
Impact strength, | ft-lb /in., noteh 
Vein. bar at 23 4.16 0.37 0.63 8.11 
’ bar at OC 1.90 NAS 6.62 6.21 
bar at -26C WW NA i 0.56 1.56 
Charpy, un-notched 
ig-in, bar at 23 C 16.9 NA 41 23.9 
1\4-in. bar at —26C 19.8 NA | 48 26.0 
Dielectric constant: Ime 2.67 2.93 2.67 NA 
100 me 2.65 2.84 2.66 NA 
9375 me 2.62 2.66 2.62 2.51 
Loss tangent: Ime 0.0013 0.008 0.0004 NA 
100 mc 0.0030 0.108 NA NA 
9375 me 0.0020 0.011 0.0008 0.0021 


Dielectric strength, vpm '\, in. thick, short time 
Surface resistance « 10’ ohms 


§ 
z 
iD 
§ 
+. 
z 
Pe 


at 50 per cent RH 1.3+ NA | 1.6+ NA 

at 00 per cent RH 1.3+ NA 1.5+ NA 
Volume resistance * 10) ohm-cm 

at 60 per cent RH 24 NA 2+ NA 

at 90 per cent RH 2+ NA 2+ NA 


' 


} Sownce: Delaware Research and Development Corp., Wilmington, Del, All tests were performed weing specimens in 
jection molded at a mold temperature of 149 F and a stock temperature of 428 F. Where applicable, standard 
ASTM test methods were employed. Since conditions under which molded parts are produced may vary, these values 
may not necessarily be obtained for all test specimens and parte which may be produced from these compounds. 

2 Type designations for different silicone-bearing alloys. Identification of the other polymers 
resins is not revealed for proprietary and patent reasons 

3 Specimen did not break 

*NAcdata not available at present 


used with the silicone 
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readily. With the use of specially developed techniques, it 
is possible to bond these alloys to ferrous and nonferrous 
metals 

Compound C-1027 was developed especially for use in 
refrigeration equipment as a structural element. The impact 
strength after accelerated weathering, at room and freezing 
temperatures, has been found greater than the corresponding 
value before exposure; toughness and weatherability have 
been improved by the silicone present in the alloy 

An improvement in the impact strength uniformity of 
long or large injection-molded parts may also be attributed 
to the silicone ingredient. It is believed that the silicone 
protects the compound against development of internal strain 
during molding. Practical elimination of surface cracking 
and crazing under continued outdoor exposure seems to 
support this conclusion 

Excellent resistance to degradation by plasticizer migra 
tion from vinyl gaskets is also reported. This is a common 
hazard with compounds used for breaker strips in refriger 
ators 

The special properties contributed to these alloys by the 
silicone resins are shown by the data of Table VII, in which 
a high-impact copolymer and C-1027, its silicone alloy 
counterpart, are compared for several properties, under both 
normal and weathering conditions 


Silicone Rubber 


Silicone rubber, both as a dielectric material and as mate 
rial for fabricated and molded mechanical parts, has been 
reviewed in previous articles in this publication. (3, 4, 5, 6) 
A Teflon-reinforced silicone rubber is a more recent develop 
ment by General Electric Company’s Plastics Department 
(7) Primary objective is building up of the tear strength 
always a weak point in silicone rubber 

Teflon (polytetrafluorethylene) in granule form is added 
to the silicone rubber directly during the compounding stage 
The shearing action of the rolls in the mill tends to break 
up the resin into numerous long threads with the net result 
that a reinforcing mat of fibrous Teflon is formed within the 
structure of the rubber itself. The final compound is different 
in appearance and handling form from conventional silicone 
rubber. For one thing, it is tough and does not flow and is 
therefore difficult to mold except by compression. An over 
postcure is required, as with standard silicone rubber part 

Comparison of standard types and Teflon-reinforced sili 
cone rubber shows that hardness has been increased approxi 
mately 5 points on the Shore A scale; tensile strength b 
about 36 per cent, elongation by some 20 per cent, and tear 
strength by 280 per cent, from 50 |b per in. to 190 Ib per in 
Actual gains will vary with the exact composition of the 
silicone rubber used in the comparison—both standard type 
and the material used in compounding with Teflon. In gen 
eral, the best results are obtained with silicone rubber that 
has silica fillers. 

In addition to a dramatic improvement in tear strength 
the Teflon-reinforced silicone rubber shows a greatly en 
hanced resistance to the effects of oils. This is of outstanding 
importance in molded or fabricated O-rings and seals to be 
used, for example, in aircraft system 


Some Special-Purpose Phenolics 


Oldest of the commercial molding compounds, the phe 
nolics are represented probably by several hundred com 
pounds running the gamut of special- and general-purpose 
characteristics, Among these are many compounds that in 
corporate recent improvements in performance characteris 
tics as well as in molding properties But space limitations 
would prevent any adequate review of these materials. Sev 
eral years ago, however, a series of articles in this publication 
reviewed the then newer developments in phenolics, particu 


larly where they offered new properties to help solve par 








big. 1 


Compression-molded diallyl phthal 
ate radome for guided missiles. Molded for 
Hughes Aircraft Company, Culver City, 
Calif., from Mesa Plastics’ Diall 794, a glass 
filled material, that combines good structural 
strength, high rain-erosion resistance and a 
high dielectric constant of about 6.3 


ticularly dificult problems that arise in the design of more 
complex contemporary equipment. (8) Several still newer 
developments will now be reviewed here 

Glass-Filled Phenolics. These materials fill special needs 
where both high temperature resistance and a high degree of 
dimensional stability are required. Their ability to withstand 
unusually high temperatures of the order of 6000 F even 
though for fractions of a second has found use in guided 
missiles. Applications more of a civilian nature are found in 
welding rod holders, and heavy-duty insulators, brackets and 
pring holder 

Some glass-filled phenolics however have shown some dis 
appointing results when tested for dielectric strength under 
humidity conditions. Possibly this may be due to moisture 
penetration where 


urface crazing or cracks occur, However, 


ome recent unofficial and tentative test data from govern 


ol gla ‘ filled phe 


nolies have shown up better. One grade maintains a dielectric 


ment sources indicate that certain grade 


trength (step-by-step) of 343 vpm after 48 hr in water at 
room temperature, as against 387 vpm when dry 
As with the conventional phenolics, the glass-filled mate 
rials also show a major limitation in a low are resistance 
There is some current work in arc-resistant materials (in 
cluding phenolics) that will be discussed in a later section 
Possibly, it may be able to build the arc-resistant mechanism 
into the glass-filled material too Average propertre 
mercial grades are described in Table VIII 


( ompounds for 


of com 


futomatic Production. Varvet for im 
proved molding compounds include not only better electrical 
physical and chemical properties but also better molding 


characteristics These Maximum 


for molding opera 


considerations include 


fac ility 


preheating faster molding evel 


utilization of automatic presse 


tion uch as reduction 


of post-finishing to a minimum; ability to utilize the econ 


omies of certain types of mold design 


ibility to mold intri 
ite configurations and undercuts; ability to mold around 


inserts, 
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Particularly important is the development of high-impact 
materials to take advantage of newly developed fully auto 
matic molding presses. Utilization of these presses swings 
plastics molding into the full current of automatic produc 
tion methods 

The Fiberite Corporation Winona, Minn., has developed a 
high-impact macerated-fabric-filled phenolic molding com 
pound in a diced form (instead of conventional granules) 
that can be both automatically preformed and used in auto 
matic molding presses. The material (identified as FM-1132) 
has an Izod impact strength of 1.0 ft-lb per in. of notch, mini 
mum, about four times that of a general-purpose phenoli 

\ series of medium- to medium-high impact molding phe 
nolics for automatic molding presses comes from Rogers 
Corporation, Rogers, Conn. These materials are nodular 
uniform in size, dust-free and are said to have excellent 
pourability. In addition they feature a low bulk factor, a 
point of advantage when economical shallow molds are de 
irable. Impact strength is of the order of 1.1 ft-lb per in 
notch 

Nominal impact value of 1.5 ft-lb per in, notch and a bulk 
factor approximately 4:1 are provided in a nodular material, 
RX 470, just released. Also new is RX 480 available in a 
dust-free fluff form with a still higher impact strength and 
designed to meet military specifications MIL-P-14D for CFI 
10 impact-type material 

\ Rogers phenolis nvlon filvert compound, now mn pilot 
plant stage, 18 expected to lend itself to faster production 
methods than now permissible with this type of compound 
All Rogers materials are essentially fiber-resins combinations 
compounded by sper ially ce veloped methods that are distinet 


from those used for conventional materials. They may be 


colored for identification and formulated with “built-in” spe 
cial properties to meet requirements, suc h as higher heat 
resistance 


Work is underway by several companies to develop phe 
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circuit’ receptacle utilizes an 


Orlon-filled DAP molding compound. (Also made with 
mineral-filled melamine and glas+-reinforced alkyd.) Construe- 
tion features an integrally molded center barrier for additional 
-trength. Source: DeJur-Amseo Corp., Long Island City, N. ¥ 





big. 3--Dacron-filled DAP compound (Diall 50-51) ha- 
been used in this electronic assembly block molded for 
Motorola, Tucson, Ariz., by Reynolds Industries, Ine., 
santa Monica, Calif. Requirements: Shock resistance, 
good dielectric properties, superior moldability to ac- 
commodate both thick and very thin sections, also inserts 
and lateral cavities. 


nolices that can be preheated while still in powder form, thus 
eliminating the need for the intermediate step of preheating 
preforms. Combined with automatic presses, the technique of 
powder preheating is expected to help achieve maximum 
economy and to aid in large-production runs. 


Moldable Phenolic Sheets 


Developed primarily to provide a moldable base for printed 
circuitry, Rogers RM 2035 epoxy-faced phenolic sheet meets 
NEMA XXXP specification for electrical and physical char 
icteristics, but in addition it can be molded to a three-dimen 
sional shape. The conventional XXXP laminate base is 
planar or can be used only for two-dimensional applications, 
therefore the RM 2035 material is said to offer much more 
flexibility in the design of printed circuitry. Such contours 
and parts as tapered holes, beveled edges and inserts can be 
molded in 

The sheet comes as uncured board, and can be cured by 
suitable combinations of temperature, time, and pressure 
cycles. Epoxy resin is applied to both surfaces to further 
improve electrical properties, particularly surface resistance. 
Conductive patterns are formed by conventional means 
etching plating or can be embedded flush with the molded 
surface 

The glass-filled phenolics are also represented by the mold 
able sheets. Two glass-and-cellulose filled boards (Rogers 
RM 4015 and RM 4030) are available both as sheets and 
blanked preforms adaptable for standard molding operations, 
use of molded-in inserts ,and standard high-speed tapping 
Applications are particularly indicated for heavy-duty indus 
trial parts. 

Still under development at Rogers is a glass-asbestos phe 
nolic molding board for extremely high temperature applica 
tions. Continuous operation at 400 F to 500 F (about 200 C 
to 260 C) is indicated and for very short operation even up 
to 900 F (about 482 C) 
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Fig. 4 


Experimental moldings from de- 
velopmental epoxy molding compounds 


Source: Kurz-Kasch. Ine. Dayton, Ohio. 


In pilot-plant development is an asbestos-phenolic molding 
board for high-temperature Class B insulation applications, 
for example switchgear. The board is said to stand up to 
temperatures of 400 F (204 C) without failure 


Arc-Resistant Compounds 


Phenolic . have always been at the low end of the st ale on 


ire, resistance. Improvements in this property have been 
~ought by various materials manufacturers but the results 
heretofore have been of limited values. Essentially, increased 
irc resistance has been sought by means of resin formulation 
ind it has proved difficult to obtain both uniform and_ re 
producible materials 

\ recent development by General Eleectric’s Instrument 
butyl! molding compound 
(4, 9) Re 
sistance to arcing 1s obtained by a frontal attack on the 


Department of an are-resistant 
(Hy-Bute/60) has already been reported here 


mechanism of arcing. An inorganic additive incorporated in 
the butyl serves to inhibit formation of carbon tracking and 
arcing. The same principle has been studied in respect to 
other polymers, in particular to phenolics. It has been gen 
erally revealed by G-E Chemical Materials Department that 
i successful are-resistant phenolic 


veloped with a dramatically 


compound has been de 
improved are resistance ap 
proaching that of materials like the melamines and alkyds 
The inherent properties ol phenolic - low cost, ease of mold 
ing and good heat resistance--have been maintained. Heat 
distortion values of 300 F (about 150 C) and higher are 
indicated. Are-resistant properties should make it possible 
to apply this material where reduced spacing between con 
tacts or where other space-saving design considerations are 
primary 

The G-E method has not been disclosed—at least not for 
publication. It could be assumed that it is similar to the 


approach followed by W estinghouse Re search Laboratories 


MAKCH 1956 


and detailed in an AIEE paper. (/0) The method described 
here is to incorporate any of a number of iInorgankt sub 
micron refractory fillers into the phenolic compound, Deter- 
mining factors are the percentage and particle size of the 
fillers. (These fillers include oxides of silicon, aluminum, 
beryllium, zirconium, and titanium, also combinations such 
is silicates and titanates, as well as boron nitride and aniline 
montmorillonite. ) 

The mechanism of carbon tracking has been postulated as 
follows: The failure is caused by elemental or low-molecular 
weight electrically conducting carbon compounds formed as 
a result of thermal or electrical degradation. Since phenolics 
have a high carbon content, about 80 per cent by weight, and 
have a considerable degree of carbon-to-carbon bonding in 
their structure, they are particularly susceptible to are fail- 


ures By 


where are 


studying the amino resins (such as melamines), 
resistance is quite high, it was found that non 
conducting nitrogen atoms are interspersed between carbon 
items in the polymer chain and in fact act to inhibit unde- 
sirable carbonization 
that if a suitable inorganic filler could be blended with a 


This conclusion supported the theory 


phenolic compound, the are resistance of the phenolic could 
be appreciably increased 

In the Westinghouse investigation a complex inorgank 
molecule obtained by reacting aniline with montmorillonite 
was used as the carbon-formation inhibitor. Experimental 
compounds showed are resistance of up to 180 see—far above 
the normal values for phenolics, 2 to 20 see with organic 
fillers and about 60 sec when a glass filler is used 


Research in Filler Materials 


Filler and reinforcing materials play an essential part in 
the deve lopment ol improve d and new molding compounds 
Reference has already been made to Orlon, Dacron, and 


nylon fiber. Glass materials, already so widely used, are 
under continuous research study. A most interesting current 
development is the Owens-Corning Fiberglas “Flakeglas,” a 
new form of glass reinforcement consisting of glass platelet 
or flakes 0.0002 in. thick 


other applications, in molding compounds. In polyethylenes, 


It is now being explored, among 


using 40 per cent by weight of Flakeglas, heat distortion 
W to 50 C, The material 


is being tried in epoxies, melamine: 


temperatures have been raised by 
and polyesters 
Indications are that the platelet form of the glass ives 
increased high-voltage endurance. On one electrical insulator 
with molded metal inserts, a long time breakdown voltage of 
6 kv was desired, Those made with glass fiber-polyester were 
borderline while moldings made with Flakeglas successfully 
withstood 15 kv for 120 hr 
considerably lower than those with glass fiber-reinforcement 
application. Phenolic 
Flakeglas have 
shown excellent are resistance and high-temperature stability 
The platelet glass has 


glass-flake insulating paper; as a reinforcement in electrical 


Mechanical properties, while 


were satisfactory for the intended 


) 


moldings made with 80 per cent weight 


ome interesting potentialities as a 


insulating cloth, film and tape; also in laminates 
Fluorocarbons 


Current emphasis in Teflon (DuPont's polytetrafluoroeth 
lene) is in the direction of refining and “polishing up” the 
properties of the commercial compounds. In effect, this i 
t feedback operation-—research on the commercial output of 


DuPont is 


to be using some brand new tec hniques, 


1 company based on field experience understood 


including new re 
cording instruments for making continuing studies of variou 


reactions, effects of moisture 


and effects of other variable 
during both the compound manufacturing process and the 
end product manufacturing cycle. The net result is a definite 
improvement in uniformity and reproducibility of properties 
of the commercial products; also an improvement in molding 
ind fabricating characteristics 


It is believed that a new molding compound is in the offing 
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Fig. 6—Effect of high-temperature 
exposure on flexural strength of 
mineral-filled molding 
compound (GMGA-5002). Source: 
Bakelite Company 


silicone 


With thi 


stock to be used for 


compound it ta be po ible to produce molded 

kived tape of mil and appreciably 
wer holes than the existing tape Note that this is pomg to 

he a shived tape and not a cast tape, therefore, making the 

output much lower in cost 

of chlorotrifluoroethy lene 


Bakelite 


Nore Polyfluoron ) has been dithe ulty in injection molding 


in moldin 


(Kelloge’ Kel} 


One of the problem 
polymer Fluorothene, and 
of thin sections owing to the viscosity of the polymers. Cur 
rent work is being done to develop compounds with better 
improved molding methods 
compound, the new Kel-F Elastomer 


iousing a great deal of interest 


rseaosity properth i well i 
Not strictly a moldin 
Application are largely 
seen in the area of mechanical parts where exceptional re 
sistance is desired at extreme temperature up to 400 F (about 
100) (2) against the effect of lubricant solvents, hvdraulik 
fuels, engine oil ind similar agent Obvious appli ations 
are seen in aireraft and guided missile Also in chemical 
equipment for pump impellers, valves and diaphragms 

ipplications are also being investigated 


since the Kel-F Elastomer show some of the inherent excel 


Some electronic 
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Fig. 5—Effect of temperature 
and humidity (100 per cent RH 
at 70 C) on volume resistance 
of silicone molding compounds 
compared to a_ typical low- 
loss phenolic. Source: Bakelite 
Company. 


[hese 


lent dielectric properties of the basi fluorocarbon 


remain quite stable under exposure to humidity. Tests made 


for | week at 95 per cent RH at 77 F showed for example 
hort-time dielectric strength of 642 vpm for a conditioned 
cured compound as against 613 vpm_ before conditioning; 

e+) 


dielectric constant at 60 eps was 6.5% 
factor at 60 eps, 0.028 against 0.025. (11) 


against 6.27 


power 
This material shows high tensile strength (1600 to 3500 
psi): extensibility (400 to 600 per cent) ind tear strength 


150 to 500 ppi). It is nonflammable. Compression set of 


vuleanizates shows value down to 5 per cent at 77 F and 


10 per cent at 250 F. A variety of shapes can be compression 


molded. Standard equipment is satisfactory. Transfer-mold 


ing methods can alse be used. Molding temperatures are 
from 215 F to 300 F depending on piece, size and exact 
formulation of compound being molded 

Reference is made here only to molded parts such a 
()-rings, seals, grommets, and gaskets, but the elastomer has 
wider applications possibilities as a casting compound for 
transistors and capacitors, among other components 

The performance of fluorinated polymers under gamma 
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Table Vii—Comparative Weathering Test for a 
Silicone-Alloy Compound * 





Silicone 


alloy, C-1027 


Control 


Property Copolymer 


Tensile strength 


Initial, psi 3750 4550 
After 100 hr, psi 3740 4310 


Tensile elongation 
Initial, per cent 39 4 
After 100 hr, per cent 14 


impact strength, Izod, at 23 C 
initial, ft-Ib in. notch 


Fig. | After 100 hr, ft-lb in. notch 


A glass-silicone molding material has been 

used for the terminal block of this induction po- 

impact strength, Izod, at 0 C 
Initial, ft-lb in. notch 
After 100 hr, ft-ib in. notch 


tentiometer made for aircraft and guided missile 
service in ambient temperatures up to 750 F (about 
100 CC). Qualification tests called for a series of 5 
shock tests of 50 g at room temperature and con- i le omparison made 
tinuous vibration of 25 g for 4 hr at 600 F (about ter caw » wer ected for 100 hr it veter 

320 C). Potentiometer made by 


tronics, Culver City, Calif. Material: Dow Corn 


American Elec 


ing’s 301 Molding Compound 


radiation has been extremely poor. (12) It is therefore in psi; at 212 F, 3500 psi 


Moisture absorption is low, about 
teresting to note that the Kel-F Elastomer shows satisfactory 0.01 per cent. 


results when tested for resistance to deterioration from con Electrically, Penton i 


not a high-frequency material. lt 
tact with radioactive waste products. Along the same lines does not qualify 
“ome Kel I 


polymers with improved radiation resistance have been made 
on an experimental basis. Details are still limited 


for the same class as the polystyrenes 
and as already reported in the referenced article polyethylenes, nor the fluorinated materials such as Teflon 
In a comparison of electrical values, however, it is generally 


superior to most thermoplastics. Loss factor is 0.03 at 50 eps 


A new entry in fluorocarbon field is the series of chlorotri 
Acme Resin 
Three grades are available 
as determined by the NST 
285-315 F; 255-285 F; 
(Other materials are made such as liquid 


through 1.2 x 10° ep 
fluoroethylene molding powders developed by 
under the name of Polyfluoron 0 eps through 1.23 x 
according to molecular weight 
Volume resistivity is 


LOO vpm 


(no-strength temperature) method 
and 230-255 fk 


dispersions used for coating and insulation.) 


The se value 


Acme states 


0.04 at 1.23 x 10° eps 
megacyecles. Dissipation factor remains constant at 0.01 from 
li cp 


Dielectric constant remains at 


and 0.06 at 67 


moving up to 0.02 at 67 me 
$ through the entire range 
x 10'° ohm-em; dielectric strength 


ire based on ASTM tests on molded 


that its molding powders are featured by fast flow and 


simpler processing conditions than found in other com 
pounds. This is attributed to a more linear molecular con 
hyuration 

materials, that is 


Composite fluorocarbon 


mixture or 
blends of fluorocarbons with various organic and inorgank 
materials, open a whole realm of possibilities for develop 
ment of special-purpose materials 
made by United States Gasket Co. These have already been 
described in this publication. (13, 14) [tis a safe assumption 


that new compounds are 


lypical are the materials 


being developed regularly. Some 
other companies are now in the process of establishing their 


patent position before details can be released 


Chlorinated Compounds 


The high-molecular weight, chlorinated polyether, desig 
nated Penton, announced in pilot-plant stage last year by 
Hercules Powder Company, is an injection-molding thermo 
plastic described as being highly resistant to thermal degra 
dation at molding and extrusion temperatures In this im 
portant respect, the Penton material apparently offers a 
substantial Improvement ino comparison with most halogen 
ited molding materials 

Hercules feels that this material should fill a particular 
niche in the thermoplastic field since it offers a combination 
of superior electrical, physical and chemical properties at 
reasonable costs. To some extent, it is offered in competition 
to the fluorocarbons. Heat distortion temperatures are high 
for a thermoplastic 185 F (85 C), load 264 psi, and 300 F 
(150 C) load 66 psi, both ASTM D648-45T method. Reten 
thon of tensile and related properties at elevated temperatures 


is described as quite good. At 73 F, tensile strength is 6000 


disks, '. in. thick. Some electronic applications for Penton 
are shown in Fig. 8 

A molded chlorinated material in stock rod form and in 
fabricated form is also available from The 
of Pennsylvania 


Polymer Corp 
Properties are generally the same, and 
it would be assumed that the rod material is molded from 


the Penton powder on specification. Mechanical parts such 


is bearings and Kear 


appear to provide good application 
Excellent resistance to weathering ' af idvantage where 
outdoor use is involved 
Fabricated electronic component 
tions As already noted, the los 


a wide frequency 


provide other applica 
factor is excellent over 
range, permitting application as good 


Chis material (Polypeneo K-51) 
molded strip 


general-purpose insulator 
will also be supplied a slabs, and tubing 


Conductive Plastics Compounds 


A fair number of ilfempts have been made Lo develop 


Actually, this i 
not difheult if nothing more than conductivity per se is 
Obviously, this can be attained by a suitable ad 
mixture of a conductive material, such as carbon black 


But the problem of developing ‘ class of conductive com 


electrically conductive materials 


plastid 


desired 


pounds with uniform and reproducible resistivities is some 
thing much more difheult. The Markite conductive, plastics 


have been described in literature and used in applications 


ince 1949 (15) but their composition is still proprietary 


information and they can still be considered as rather novel 


materials, Data on selected types (some previously unpub 

lished) and discussion on application areas now follow 
Pype G-169, a black, thermosetting, mineral-filled material, 

has been used in the fabrication of waveguide attenuators, 


terminations and dummy loads in the X- and K-bands among 
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other resistive circuit components. High-loss characteristics 
are reported as maintained despite wide changes in tempera 
ture and humidity environmental conditions. Impedance of 
simple shapes is constant over comparatively wide frequency 
ranges 

For fabrication of prototypes, Type G-169 is available in 
15, 25, 50, 100 and 200 ohm-cm 


Standard tolerance on resistivity is 10 per cent ‘Type 


standard resistivities of 3 
(5-169 is not recommended, however, for use in connection 
with a moving contact. Standard shapes are disks 21/2 in. in 


diam and '4 in. thick, and bars 


44 in. sq and 97% in. long 
Machining properties are substantially those of a general 
purpose, mineral-filled phenolic. 

Py pe F-163 has been parti ularly designed for dosimeters 
In many such applications it is desirable that the plastic 
be composed of as light atoms as possible and, in’ partic 
ular, that the atomic composition be as close as possible lo 
that of human flesh tissue should also possess 


The plastic 
at least sufficient conductivity to rapidly dissipate accumu 


material available in the 


charge F-163 is a. free-machining, thermoplastic 
shapes listed for Type G-169 as 
well as in disks 6 in. in diam and | in. thick and in moldings 
to specification, It has found specialized application at a 
number of atomic energy installations 


These 
prades 


Markite 


can be molded into various three-dimensional circuit 


conductive plastics and other special 


components. They accept comolding with a variety of in 
ulator 
for the 


plastics. One of the most interesting application 


conductive plastics has’ been as resistive element 


lor precision potentiometer (16) 


These materials are available only as molded parts made 


Markite 


hape can be obtained also for the 


to specifications by the manufacturer 


New York. Standard 


fabrication of prototype device 


Company 


Boron Compounds 


The high heat resistance of elemental boron uvvest 


the logical peo able to with 


ibility of developing polymers 
stand temperatures far above 
 « early 


it the National Bureau of Standards and reported 


current top limits of 180 to 
attempts to develop) organoboron polymer 
were made 
in this publication. (77, 1/8) This by no means represent 
all the work in this field 


horon polymers lists some 139 papers and patents. (19 


Actually, a literature survey on 


Several Department of Defense development contract ire 
believed to be mm lores 
At this stage 


in the laboratory. But pressure for development comes from 


work in boron polymers still lies primarily 


two sources: (1) rocket and guided missile applications 


where the 


“super” high-temperature resistance ts greatly 


?) the atomic energy field where a need for radia 
In addition 


the Air Force needs boron-based elastomers to provide ex- 


needed; (° 
tion-resistant materials must necessarily increase 
ceptional resistance to fuel and oil, plus high thermal 
resistance. (19) 

American Potash & Chemical 


Angeles has a long range development 


On a commercial basis 
Corporation, Los 
program in boron chemistry. Preliminary reports indicate 
that water-stable and thermally stable polymers have been 
made in laboratory lots. The drawback in the early boron 
compounds was the objectionable hydrophillic nature of the 
compounds. American Potash is working in both areas 
polymers to be thermally stable in the 500 C to 600 C range 


and radiavion-resistant boron-bearing plastics 


Radiation Polymerized Compounds 


The molding compounds of the near future may well be 
radiation-polymerized—-an emerging technique already noted 
in a preceding article. (/2) Such newer molding compounds 
prepared by the radiation polymerization of plastics-forming 


monomers will have increasing importance because of their 
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higher heat-distortion temperatures, higher molecular weights 
and freedom from contaminants. Thus, as polyethylene and 
polymethyl methacrylate synthesized by means of radiation 
become more generally available. the improvements observed 
in the laboratory will probably find uses in such places a- 


radar 


Polyurethane Molding Compounds 
In the field of 


polyurethanes have found use as foam-in-place embedment 


electrically energized equipment the 


compounds, as magnet wire enamel, and as coating resin- 
for insulating fabrics. (20, 27) In other fields, such a- 
elastomeric foam materials, the development has been even 
more spectacular, first in Europe, and now imminent in 
this country. 

It is logical therefore to ask. “What about polyurethane 
molding compounds?” The answer is so that so far this area 
of development has still to be explored. The outlook however 
is for some interesting materials that conceivably could 
provide an answer to some difficult design requirements. 

The polyurethanes are isocyanate-based polymers. Othe: 
includes isocyanate-treated 


work in the isocyanate field 


boron-based polymers (see preceding section) and_ iso- 


cyanate-treated silicone-base polymers—-both aimed for very 


high temperature application on the order of 260 to 375 C 
(99) 


Summary 


This article has reviewed certain current developments in 
plastics molding materials (both compounds and molding 
hoard, and including some elastomers) that have particular 
ipplications where special performance characteristics are 
essential; and also where demands of automatic production 
equipment and techniques demand materials of improved 


molding and fabricating caliber. Obviously, space forced the 


big. 8--Two applications for 


Hercules Powder Company's 


Penton chlorinated 


molding 
material, Right, connector part- 
molded to close tolerances by 
aaRBee Plastic Co. Los An- 
geles, Calif 
shielded molded 
socket by United States Gasket 
Company, Camden, N. J. 


Above, 7-pin 
base-ty pe 
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omission of certain materials, but those covered are of 
significant importance, if not in each case commercially, 
then at least from the experimental and developmental view 


DAP 
glass- 


point. The materials discussed have been primarily: 
molding compounds; 
filled molding 
phenolics for automatic molding; are-resistant compounds: 
fluorinated 


molding compounds; 


phenolic 


epoxy 


phenolic s 


compounds; boards; 


some conductive 


compounds; plastics; and 


boron-base compounds. 
particularly the 
steady growth in styrene alloys, the new low-pressure poly 


Certain broad industry developments, 
ethylenes, the new entries in the nylon molding compound 
field. and some new faces in the ureas, melamines, alkyds 
polyesters, and cellulosics, provide a subject for a separate 


review. 
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Table Vill—Average Selected Properties of 
Molded Glass-Filled Phenolics* 


Property Range of values 


Specific gravity 1.70to 1.90 


impact strength, Izod, ft-tb in. notch 8.0 to 21.0 


Flexural strength, psi 12,000 to 25,000 


Tensile strength, psi 7,000 to 12,000 


Compressive strength, psi 25 000 to 38,000 


Heat distortion, deg F 


continuous 350 to 500 
intermittent 600 


Water absorption, per cent 


48 br at 50 C 0.30 to 2.50 


Mold shrinkage, in. in 0.000 to 0.0012 
Dielectric strength, vpm, dry 


short time 100 to 400 
step by step 50 to 350 


Dielectric constant, dry 
10° cps 4.0 to 6.6 


Power factor, dry 


10° cps 0.0088 to 0.18 


*These values have been compiled from manufacturers’ 


given here primarily 


literature and are 
for the purpose of showing approximate values, and not for 
The range of values reflects different test results obtained from 
ompounds of different resin and glass-fiber composition, All values are base 
n standard teste on molded parts 
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ERNST STLHLINGER, JAMES ¢ 


PAYLOK and DORRANCE L. ANDERSON 


OnpNnaNnce Missite LABORATORIES 


Redstone Arsenal 


High-Gain 
Transistor Magnetic Amplifier 


Huntsville Ala 


Specific circuit described for use in velocity and zero-velocity error 


type servo systems has power gain in range of 10° to 10° times, with 


signal in millivolt range and response time of approximately 1 cycle. 


Kmploys two-stage transistor section, with silicon diode discrimina- 


tor section and push-pull magnetic amplifier using selenium rectifters. 


PERHAPS THE MOST SERIOUS DISADVANTAGE of conven 


Honal magnetic amplifiers in many applications is_ the 
slow speed ol m sponse Although the minimum response 
time is penerally considered one cycle of the supply fre 
quency, this minimum time is seldom obtained in practice 
This is particularly true of high-gain a-c amplifiers 
wherein the response time may be two cycles or more 
ini’ Ss 


of the supply frequeney 0 slow a response time 


may Cutline seriou stability problems if used i a high 
performance servo system 

This problem has promoted the use of half-wave mag 
netic amplifiers such as the half-wave bridge. (2) Opti 
mum design of a single-stage half-wave bridge may result 
In a response time of l., cycle. However, to obtain high 
vain if is necessary to cascade several stages and this 
procedure normally results in’ a response time longer 
than the expected half-cycle per stage. In general these 
amplifiers are quite successful in) servo systems that 
re quire fast PES Porise However. eth ney, vain. and power! 
output are more limited than can be obtained with prop 
erly designed full-wave circuitry 

The rapid advance in the development of semicon 
ductors since the invention of the transistor has opened 
a new avenue of approach to the problem. Since a 
properly designed transistor amplifier is a very rugged 
device with long life expectancy, its combination with a 
stable magnetic amplifier should be to advantage 


lo demonstrate the circuit prin iples involved and the 


taken 
amplifier will be described that has been used suce essfully 


precautions to be a specific transistor-magnetic 
in several velocity and “zero-velocity error” type servo 
systems. The circuit chosen for analysis, Fig. 1, was 
designed to deliver a phase-sensitive a-c output to a two 
phase servo-motor with a power gain from the signal 
source of LO® to 10° times and a response time of ap 
proximately one cycle of the supply frequen y (400 « ps 
operating over a temperature range of 0 C to 60 C 
Transistor Section. Ihe transistor section consists 
of a preamplifier stage driving a push-pull output stage 
The number of preamplifier stages is determined by the 
‘ain requirement. All transistors are operated Class A 
to achieve better temperature stabilization. Since the first 
transistor operates at a low power level, the gain of the 
stage can be made quite high by selecting a high load 
impedance. The primary impedance of 7, was chosen at 
10 K ohms for this reason 
known. values of bE and r were selec ted that would five 
a power output of approximately 1.25 milliwatts. This 
provides a very safe margin of driving power for the push 


With the load impedance 


pull stage without encountering distortion due to clipping. 


For simplicity of circuitry, the single power supply 
method of used, The 


necessary degree of temperature stabilization is pro 


temperature stabilization was 
vided by the proper design of the resistor network for 
biasing the transistor Previous investigations 
indicated that the values for resistors R,, Ro and R» in 


the bias network maintain adequate stabilization between 


staves 
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Tronsistor section 


OQ0G000 


Fig. 1—Transistor-magnetic amplifier circuit designed 
to drive a 2-phase servomotor operating on 400 eps. 


0 C and 60 C when using germanium transistors. Actually 
the values of resistances used are the standard sizes 
nearest to the calculated values. Variations of 10 pe 
cent in resistor sizes will make little difference in cit 
cuit performance, 

The push-pull stage was designed to allow the maximum 
Class A power safely obtainable from 2N27 transistors 
lhe load impedance of this stage becomes quite important 
If it is not chosen in the proper range, the transistors 
have to operate at an excessively high voltage or current 
The following discriminator section imposes a load of 
approximately 4400 ohms. This is reflected by the trans 
former 7» as a 7600-ohm load collector-to-collector. The 
push-pull stage delivers approximately 50 milliwatts inte 
the primary of 7 


The bias stabilization networks for the push-pull stage 


were designed in the same manner as in the single-ended 


stage. The proper operating point was selected quit 
carefully to assure the maximum output power. 
Resistances Ry are optional and may be added to in 
ase stability and to improve the temperature char 
icteristics of the amplifier. The value of Ry should be 
ke pt small (of the order of 20 ohms) to prevent excessive 
loss of gain and mismatch between the transistor stages 
Normally the input impedance of a grounded emitter 
stage is in the order of 1000 ohms. If 


a higher input 
impedance should he 


required, it may be obtained by 
series elements such as resistors, lead network, etc. Higher 


input impedances may be obtained by selection of higch- 


Discriminator section 


Magnetic section Feedback section 


Selected Component Values 
Used for 10-Watt Circuit of Fig. 1 


Resistors Capacitors Value, mt 


R Cy; 10 
R, ~ 

Ry ’ c 25 

Rs c 10 

Ry 

Ry o 25 
Ry 2 . 

R > 0.6 
Ry > 0.06 
Ry 

Rie Rectifiers 

R 5 Rec; and Recs, 1N 137A silicon diodes 


R Recs and Rec,, Fanstee| BB288M selenium 
R < 


Transformers Winding turns 


Symbol Core mat'l Prim Sec 
Carpenter “49 2 2560 
Carpenter “49 24-28 2200 
Carpenter “49 24-4 2660 
Carpenter “49” 2 | 742 (C. T, 371 
Feedback 100 





Magnetic Amplifier 





Winding turns 
Core Ny Ni 


Arnold Engrg. Co. 463602 4 3020 


ilpha transistors and ut passed emitter resistance in 


the preamplifier stage 
Discriminator Section. his type of discriminator 


was chosen because of efficiency 


and desirability of a full 
connected output to drive the magneti« 
amplifier. Also with this discriminator the drift of the 
maintained ithin less than 0.1] per cent without 
ditheulty 


wave, differential] 


null Is 





Fig. 2 (left) 


Circuit of full-wave 


magnetic amplifier with fast response. 


bridges 


nected across a control circuit 


The outputs of the Ree, and Recs are 
resistor R 
equal windings on each of two magnetic amplifiers con- 
looking back into 
each bridge adds to its re spective control resistor. There 
fore, the of the signal power dissipated in the 
circuit ts the L/R 
The principal loss is 
10 to 20 per cent cle 
back into 
the added 


since 


con 
in series with 
nected in push-pull The resistance 


mayorily 


discriminator utilized in reducing 
constant of the magnetic amplifier 
in transformer 7) and it may be 
pending on design. Tf the 
the rectifier bridge 
control resistor R 
the sum of Rx 


the time 


resistances looking 


circuits are large, then 


could be 


bridge circuit resistances count for 


made smaller only 
and the 
constant 
Phe sum of the peak secondary voltages of transformers 
I. and 7» must not reach the Zener voltage of the diodes 
of Re Kee lurthermore the 


of transformer 7 the 


and voltage 


should he 


even at 


sent ondat y 


reference voltage) 


ulherent to maintain bridge conduction ZeTO 


signal 
W ith 


voltage 


zero input signal to the transistor section the 


across the secondary of 7. is zero. The secondary 
voltave of 7 maintains equal output currents from. the 
bridges. Through the differential « 


arrangement the net control ampere-turns on the magnetic 


Iwo 


ontrol winding 


amplifier is For a signal 


al 180 des 


zero nven Input (in phase 
r out of phase with respect to the discriminator: 
there is 


ol reversible 


reference voltage} a corresponding full-ewave d- 


output that 


polarity drives the 


marnets 
amplifies 


Although 


applications 


Perrianitin dio s wre 


drift. i 


satisfactory im many 


minimized by the use of silicon di 


odes slit hy al IN] 4 \ 


Rec, 


Ty yo which are used in bridges 


and Re 


It has been mentioned that the primary impedance ol 
should Lye 


transistor 


transformer / chosen carefully for 


| herefore 


ratio and total resistance in each bride: 


maximum 
the 


eircutt 


power and limitations turns 


must he 


chosen for match. From magnetic 
total cireult 


resistance of about 1100 ohms is desirable. The resistance 


proper impedances 


amplifier design considerations a control 


looking back into the bridges plus Rg is approximately 


Fig. 3--Magnitude and phase relationship of 
instantaneous values of fundamental com- 


ponent of magnetic amplifier current, its 
output current and fixed-phase current sup- 


plied servomotor 


hrom this the 
table) 
Magnetic Amplifier. The magnetic amplifier circuit 


of Fig 
Ly pe - ol 


1100 ohms 


determined 


the value of ratio of T. 


turns 
is easily (see 
| is only one of several possible circuits. Other 
a-c circuits perform equally well and in some 
respects may be more desirable. For example, in the push 
through = the 


dee ay 


pull stage rectifiers 


circulating currents 


adds dl 
Basically the 


delay in’ the time ol 
effect ol these 


eliminated by reversing the direction of one 


fause an i pulse 


circulating currents may be 
rectifier 
each amplifier and applying the supply voltage by an 
additional transformer 

) 


as in hig < 


with a center tapped secondary 
This amplifier has a shorter response time 
than that shown in Fig. 1. However, an additional trans 


former and rectifiers with higher reverse voltage are re 
quired 

should be designed to have as Litth 
effect as practical on the time response of the amplifies 


This the 


resistance a fraction of that of the control circuit. Further 


The bias circuit 


is achieved by making ratio of inductance to 


more, the bias current should hold each amplifier in 
the push-pull connection at a minimum output current 
thereby minimizing the quiescent power loss and the re 
sponse time 

The control of the push-pull stage consists of two equal 
windings on each amplifier. One winding on each ampli 
fier is connected in series with the output of bridge Rec, 
The remaining pair of windings are connected in series 
with the output of Recs, Therefore 
both the net 
control ampere-turns on each amplifier are zero. If Rec, 
than Reco a differential 


a proportional output from amplifier | 


but in a reverse sense 


when bridges conduct an 


equal amount 


delivers more current current 


exists, causing 


ind the motor exerts a torque in a corresponding dire 





tion. If Recy delivers more current, the reverse is true 

The control phase of the two-phase induction motor is 
tuned to enhance the power factor. Maximum torque is 
achieved when the control and the fixed phase of the 
motor are 90 deg out of phase. If these phases are approx! 
mately 120 deg out of phase, for example, the maximum 
torque 1s reduced about LO per cent, but the torque ts 
larger for signals up to approximately two-thirds of full 
output. This is due to the shift of the fundamental com 
ponent of the magnetic amplifier output as a function of 
control. If the instantaneous value of the output current 
wave shape of the magnetic amplifier is 7, (Fig. 3) and 
the instantaneous value of the fundamental component 
by the angle &, which is a function 
of the firing angle 6.. 


is 2), , then 4, lags 1 
Furthermore. the peak value of 
the fixed-phase current i, of the motor and the peak value 
of the control phase current ¢,,. (which is the fundamental 


component of the magnetic amplifier output) — are 


?) out of phase, and the motor torque Is viven as 
T=—I,,.1, sin («x —®) 

Feedback Network. Kesponse time of the amplifie 
is shortened by using negative feedback with a lagging 
phase. It is accomplished by feeding a portion of the a-« 
output voltage back to the collector of the transistor pre 
network, A 


feedback coil wound on the output transformer of the 


amplifier stage through an integrating R¢ 


magnetic amplifier is a suitable feedback source \ 
potentiometer may then be used to vary the magnitude 
of this voltage. By proper adjustment of the potentiometer 
and selection of the RC network components, both ampli 
tude and phase of the feedback voltage are controlled 
It is of considerable importance to keep the output im 
pedance of the network relatively high so that the transis 
tor preamplifier stage will not be loaded excessively. The 
effectiveness of the feedback circuit in reducing — the 
response time and increasing the linearity of the amplifies 
is quite apparent from Fig. 4. 

Power Supply Section. Ihe d-c power for biasing 
the magnetic amplifier may be provided by a simple 
one-phase or three-phase rectifier-capacitor arrangement. 


The transistor power supply requirements are consider 


ably more exacting. and the maximum permissible ripple 


is in the order of | to 5 millivolts. If a single supply for 
the transistor and the magnetic amplifiers is used, some 
modifications are necessary. One of several types that 
could be used is shown in Fig. 5. To prevent the induced 
voltages in the magnetic amplifier bias circuit from ap 
pearing across the transistors, the d-c bias (approxi 
mately 24 volts) for the magnetic amplifier is taken off 
before the LC filter and the transistor 
(approximately 22 volts) after it. 
Conclusions. J hv components constants data viven 


in the table are that of 


supply voltage 


a typical 10-watt amplifier de 


Fig. 5 Reetifier to supply d-c bias voltage to magnetic ampli- 


fier at point Z (Fig. 1) and to transistor section at Y 








ig. 4 


mnplifer 


| requeney resportise ot lransistor-magnett 


using feedback with a= lagging phase 


signed to drive a Kearfott Type R-LL1-2 control motor 
The experimentally determined transfer function of this 
amplifier is shown in the plot of lige. 4, both with and 
without the feedback network. The test data were taken 
while determining the open-loop response of a velocity 
lype servo system 

Neither the gain nor the re sponse time of the amplifier 
might be 


Ly pe and approximate rating 


illustration is the 
Amplifiers of thi 


may be designed to deliver maximum output with input 


used for optimum that 


«if hieved 


signals of the order of | millivolt or less with no increase 
in response time This fact becomes more apparent upon 
consideration of the transfer funetion of the amplifies 
If the transfer function is 
A 
Gis) 
the overall gain A, may be increased by increasing the 
ain of the transistor stages without aflecting the re 
sponse time of the amplifier since the transistor stage 
cause negligible time delay when compared to the mag 
since the time constant of a self 


netic stage. However 


saturating magnets amplifier varies directly as the gain 
increasing the gain of the magnetic stage increases both 


K, and 7. Therefore 


time is maximized when the eain of the transistor stages 


the ratio of overall gain to response 


is maximized, 
The type circuit ce scribed is of special importance 
when power output requirements exceed 10 watts. By 


the addition of a power transistor stage one might expect 


lo operate suc h a circuit with little loss in time respons 


and deliver several hundred watts 


Cited References 


] Ke ponse lime of 

W | Hortor Tran a 
An Improved Magne 

Schmid and P. W. Bar 
Principles of Transist 

Sons, New York, 1953 

“Phase Lead for A-( 

ol {pplied Physics 


eT omechanism 


t and R W Maye 





WILLIAM W. CLARKE, Chief Engineer 
Boesch Manuractrurtinc Co, Inc. 


Danbury, Conn 


Precedent Pays Off 
in Component Selection 


In the design of the new Boesch high- 
speed coil winder, advantage was taken, 
hy analogy and direct transfer, of the years 
of design experience that has gone into 


mechanical and electrical 


components 


thoroughly tried and tested inmanydiverse 


hields of product application. A sound 


product ts thereby obtained at minimum 


additional proving-ground tests. 


LVERYONE PRIDES HIMSELF on being different from his 
neighbor, but that does voal of LOO per cent 
difference. In product design, the engineer should strive 


for that necess: 


not imply a 


iry difference that sets his product apart 
but in the interest of efliciency and economy, he should 
not hesitate to draw on the unlimited fund of the tried 
and proved, 

The value of the knowledge and experience available 
to the design engineer in the world about him, often 
times far afield from his immediate problem, is incal- 
culable loo often ‘the young, the inexperienced, the 
dogmatic fail to recognize that when a new idea or major 
innovation justifies a new product it does not neces- 
sarily mean that a “ must enter into the 


design of each component. Everything new is untried 


stroke of genius” 
and everything untried must be tested, often at great 
expense of time and money, since the reputation of the 
desiener and the manufacture depends on reliability. 
It is the duty and the mark of a good engineer to in- 
telligently use available information and analogy. This 
philosophy is particularly applicable when funds and 
facilities preclude extensive and expensive testing 


In the desien of the new Boesch high speed coil winder 
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time-tested components have been adapted from their 


machine tools, aircraft, paper converting machinery, 


automotive ignition systems, electronics and business 
machines as well as some from established coil winding 
machine design. By careful selection and application of 
these items, either directly or with improvement, it was 
possible to save considerable time and cost in preparing 
for production and to provide a highly efficient, com- 
petitive product, 

One of the major problems in coil winding is the 
inordinate proportion of setup and servicing time re- 
quired on much of existing winding equipment compared 
with other types of production machinery used in making 
electrical parts. Another matter of increasing importance, 
in view of the accelerated trend toward automatic pro- 
duction and the competitive aspects of coil winding on a 
custom job-shop basis is the excessive amount of idle 
time of both machines and operators due to unbalanced 
relationship of coils handling time and machine wind- 
ing speeds. 

In general, it was with these primary problems in mind 
that the preliminary design specifications of the Boesch 
Model BW-1 Bobbin Winder, Fig. 1, were established 
by the Boesch Manufacturing Co. Inc. While automatic 
loading and unloading of coil forms could not be con 
sidered at this time, other ways were found to simplify 
and speed up loading and starting, also reducing set-up 
and changeover time. 

There was ample precedent in related machine tool 
design to determine the basic design approach for vari 
ous mechanical elements which by analogy provide 
rugged, service-free, time-proven equipment. As a matter 
of fact, a quick-change feed gear box was adapted with- 
out major modifications from a well known light duty 
engine lathe. As in the lathe, traverse motion in the coil 
winder is by lead screw and half-nut. The quick-change 
vear box provides the fast changeover in pitch needed 
to match various wire diameters and the lead screw pro 
vides needed accuracy of helix angle of the lay. 

Further flexibility is provided through a unique varia 
ble-speed drive with controlled acceleration. Switches and 
relays make the cycle automatic, once initiated manu 
ally. Electrical braking is initiated by a switch in th 





turns counter. Safety switches enable high speed operation 
with safety to operator, product and machine. Use of 
anti-friction bearings wherever possible insure long wear 
life and maintenance of accuracy. On the other hand, 
electrical clutches on the traverse drive have been chosen 
in place of mechanical clutches because of their greatet 
reliability. Serviceability of the electrical system is en- 
haneed by unit assembly and interconnection through 
aircraft type multi-contact plugs and connectors. 
Functionally, the machine is intended to chuck a wide 
range of coil forms between centers and to spin the forms 
at speeds normally ranging from 500 to 8000 turns per 
min, with provision for extending the range either way. 
Coils with a maximum of 5 in. outside diam and 5 in. in 
length can be accommodated. Traverse mechanism is 
designed to handle wire ranging from No. 17 to No. 50 
AWG. Products include bobbin coils for solenoids and 
relays, wound resistors, precision-wound coils with inter 
leaf and random-wound coils. For this work there have 
been provided 80 built-in turns ratios, and these can be 


augmented by special change gears. The quick-change 


year ratios are set up in geometric progression in terms 
of turns per inch, but the lever and pin settings read in 
terms of wire gages. 


Fig. 1 (above) Boesch Model 
BW-1 Bobbin Winder. Electri- 
eal controls are grouped at 
lower right. 


Fig. 2 (right) Exposed rea 
view shows spindle and lead 
screw cog belt drives, with 
quick-change gear box at upper 
right. Cushioned motor mount 
is in foreground below lead 


serew traverse mechanism 


Design Details 


In a screw cutting lathe there must be a fixed relation 
tionship between spindle rpm and carriage leadscrew rpm 
to cut a given number of threads pel inch. Hence gear 
connections are invariably used. In the coil winder the 
requirements for the wire traverse mechanism are simi- 
lar if a fixed number of turns per inch is to be preserved 
for any feed setting. This consideration affects the cou- 
pling between the spindle and the feed change box. Com 
Need for 


quietness favored a belt drive, but a V-belt is subject 


pactness called for short center distance 
to slippage especially with small pulley diameters, and is 
not adaptable to short centers Hence a cogged “Timer” 
belt was chosen for its positive, non slip action and its 


quietness. To simplify servicing, an identical belt is used 


to couple the driving motor to the spindle, Kig. 2. Two 
step-pulleys on spindle and motor add a major speed 
changeover over those obtained electrically. Inasmuch as 
it is equally important to provide a_ fixed speed ratio 
(2:1) between the spindle and the mechanical turns 
counter, the latter is coupled to the feed jackshaft. The 
counter both registers and controls the number of turns 
through a cam-actuated switch 

Because its speed can be readily controlled through a 
variable-voltage system. a series universal motor was 
chosen as the power means. It is rated at Yo hp and has 
a free speed of 16,000 rpm at full voltage 

Drive motor is mounted on a stamped steel base which 
is bolted to a support rod mounted at each end in rubbes 
bushings on which the rod is free to turn 
together with the rubber belts 


vibration. A stud engaging a noteh in the front of the 


Lhe bushings, 
isolate motor noise and 
mounting plate through a rubber grommet permits ad 
justment of belt tension, independent of motor weight 
lo shift the belt from one pulley to another, the stud 
nuts are simply loosened and the motor raised by hand 
to the desired position 

Spindle is mounted in two sealed ball bearings that 


do not require further attention. Bores for the outer races 





are the same diameter and are finish reamed at one setting 
to assure good alignment. The bearing next to the over 
hung drive pulley has a snap ring in its outer race en 
raving a shoulder in the housing 
behind the 


A spiral spring washer 
outer race of the bearing at the chuck end 
applies an axial preload to remove both axial and radial 
looseness from both bearings. At the same time. it yields 
to compensate for changes in shaft length due to manu 
facturing 


tolerances and temperature 


variations. ‘The 


spring washer reacts 
| 


avainst a snap ring in a groove in 
the housing bore. Inner races have a press fit against 
shoulders on the shaft 

As indicated earlier, the quick-change peal box was 
adapted intact from a standard engine lathe. Its position 
has been inverted from normal lathe application so that 
the two quadrant levers with tumbler pinions are at the 
left rear of what in machine tool terminology would be 
called the headstock. Ons 
vears, the other eight 


speeds to the output shaft 


tumbler engages one of five 
making 40 different ratios o1 
lo this shaft is keyed an inter 


mates with another 
change gear mounted as an idler on a pivoted link through 


a porous bronze bearing 


changeable “change” vear which 
These ‘ hange pears, I ig. 5. have 
»7 and 55 teeth respectively and by interchanging them 
another output ratio is obtained, giving 80 different turns 
ratios in all. Nine other change gears, optionally avail 
able, enable the range to be extended almost indefinitely 

The gear box lever setting for the various wire sizes 
provide a winding closely conforming to wire manufac 
turer's recommendations for paper section or interleal 
winding and allows for commercial tolerances in’ wire 
drawing and coating thickness. If after setting the stroke 
the winding appears uneven, the operator can locate the 
vear box levers for the next larger wire size, thereby 
opening up the helix angle and reducing the turns pet 
inch 

Phe idler change vear envarves a veal whic h Is mated 
to another of equal size, providing reversing input to 
two electromagnetic clutches. The energized cluteh carries 
power through to a pinion driving the traverse lead screw 
through a flexible coupling (see Figs. 3 and 4). Lead 


serew half-nut has a modified Acme thread with extra 
root and crest clearance to permit removal of backlash 
through adjustment of the powder bronze half-nut away 
from or toward the axis of the serew. Nut housing is 
clamped to two round traverse bars, top and bottom, both 
of which are free to slide in a pair of linear ball bearings 
Top rod carries the nylon wire guide pulley, mounted on 
opposed ball bearings. Bottom rod carries a mechanical 
actuator for the electrical traverse control rod. This ar 
rangement provides the clectromechanical tie-in between 
the setup of the guide pulley for various coil lengths and 
reversal of the lead screw rotation at each end of traverse 

Quick reversal of the lead screw is facilitated by a 
unique device termed a “reverse booster spring.” It is in 
the form of a thin spring steel band wrapped 180 dep 
around a bronze drum on the screw shaft and anchored 
at each end through helical tension springs and screw ad 
justment, During screw rotation, a friction drag is created 
on the drum and is reacted by tension in one of the coil 
springs. At the instant of reversal, this spring provides 
a source of stored energy to aid in overcoming inertia 
and friction in starting the screw in the reverse direction. 
The screw shaft is mounted on ball bearings at each end, 
with a double-row bearing carrying thrust and radial 
loads at the outboard end 
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The traverse control is another example of the adop- 
tion of mechanical and electrical components originally 
developed for entirely foreign applications. The traverse 
control consists essentially of a horizontal rod, flexibly 
centered between two opposed helical springs, and carry- 
ing a pair of adjustable actuating collars at one end and 
an electrical contact block at the other, lig. 5. The elec 


trical contacts are a pair of standard tungsten automotive 


Details of traverse lead screw 


Iray etree control rod and awit« hes. 
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distributor contacts taken right off the service parts list. 
Che contacts are set up with a gap of 0.015 in. between 
them. Closing the contacts energizes the forward or re 
verse traverse clutches through associated relays. To 
protect against malfunctioning from accidental overtravel 
of the rod due to electrical or mechanical failure, the 
movable contact block on one side has a concave surface 


which engages the roller actuator of a snap-action limit 


| ig $ (left) 
of winder showing quick-change 


Quarter rear view 


gear box at top, 
change gears and 
electrical control chassis below, 


with traverse mechanism at left 


hig. 6 (right) Klementary diagram 


of electrical control circuits 


MAKCH 


switch. Overtravel in either direction cams the switch 
contacts open and breaks the circuit to the traverse 
clutches 

The actuator collars at the other end of the rod are 
\vain 


they are standard off-the-shelf components, in this case, 


in effect a pair of adjustable micrometer nuts 


notched ball-bearing locknuts. The notches with spring 
detent form a ratchet stop which enables the collars to 
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be moved axially 0.004 in. per notch. Spacing between 
the collars is adjusted to suit the length of coil with an 
allowance for the thickness of the shift collar on the 
lower traverse bar of the lead serew assembly. These 
adjustments are made when setting up the machine at the 
time the position of the guide pulley is determined. Final 
setting of the micrometer nuts is made after a trial wind- 
ing is made at the low winding speed with the aid of a 
joy switt h. 

Pailstock is a quick acting, self-locking  live-centes 
type. The ball bearing shaft is withdrawn against spring 
pressure by a handle with a bayonet-type lock in the tail- 
stock housing. There is also a locking slot in the engaged 
position. As an optional feature, an electrical interlock 
assembly is provided in the form of a miniature limit 
switch which is open when the handle is raised from the 
‘locked” position, It breaks the start button circuit. It is 
covered by a4 neoprene hoot, and its flexible Koil-Kord 
cable plugs into an aireraft type connector mounted be 
side the speed control autotransformer. 





Vig. 7 Compact design allows units to 
be mounted side-by-side in multiple 


Electrical Controls 


Several advantages are obtained by adopting full elec 
trical control for this coil winder. In the first place it 
adds a degree of flexibility not obtainable otherwise. 
Once the traverse feed rate has been set through the 
quick-change gear box, then starting and running speeds 
can be adjusted within seconds to suit the product being 
run. Electrical controls make it possible to run the ma- 
chine near its upper limit of speed since safety interlocks 
can be incorporated at any spot where trouble might be 
anticipated, As previously mentioned a safety switch can 
be integrated with the tailstock to assure the work is 
properly chucked, also with the guard door at the front 
of the machine, and in the unreeling mechanism to detect 
broken wires. Braking can be effected electrically through 
a solenoid and counter switch. Electrical controls also 
provide jogging speeds for setup and wire guide position- 
ing. Most important they provide controlled acceleration 
at start, particularly important when winding wire as 


small as Nos. 37 to 50 AWG. 






Acceleration is controlled by low-voltage step starting 
obtained through a variable autotransformer with an 
extra brush and knob to give a low-voltage setting. A 
thermal time-delay relay governs the time of transfer to 
the high speed setting which can be varied to suit the 
work conditions. In setting up a particular job, the low 
speed setting is made first, under jog control, up to the 
point of wire breakage, then backed off. Then the high 
speed knob is turned to a safe maximum. 

Starting of the series motor is by a momentary contact 
switch in series with three safety switches and the turns 
counter switch which terminates the cycle. See elementary 
wiring diagram, Fig. 6. When the start button is de- 
pressed relay R-2 is energized, instantly bringing in power 
relay R-1 and holding it as well as its own coil through 
the NC contact of the thermal TD relay and the NO con- 
tact of relay R-] in the brake solenoid line. Brake is re- 
leased upon energization of the solenoid making this 
element fail-safe. Motor starts on the low-speed setting 
of the transformer through the NO contacts R-] and R-2 
and the NC contact of R-4. The latter is controlled by a 
jog relay and its corresponding toggle switch to assure 
low speed operation in the jogging position. It has an 
additional contact around the brake solenoid to release 
it under this condition of manual control. 

When the TD relay opens, relay R-2 drops out, but 
R-] remains energized through its holding contact and 
high voltage is applied to the series motor. If the start 
button is now depressed, it breaks the R-/ holding cir- 
cuit and stops the motor and applies the brake. It there- 
fore serves a dual purpose, 

The traverse clutches are powered by direct current 
supplied from the a-c line through a selenium rectifier 
bridge. To be sure that only one clutch is energized at 
any one time a 2-coil latching relay (R-5) is employed 
in conjunction with the traverse contact buttons. This 
provides mechanical hold-in after momentary switch con- 
tact, to be released upon energization of the second coil. 
The manual directional-toggle switch takes over command 
of the traverse switch during setup. This manual switch 
is located on the front bed of the machine to the left of 
the start button. 

Servicing of the electrical system is simplied by using 
the principal of major subassemblies wired together by 
cable and multi-contact plug and connectors. One such 
element is the acceleration control autotransformer. 
This and the traverse contacts are plugged into the main 
control chassis upon which are mounted the five magnetic 
relays, thermal time-delay relay, selenium rectifier bridge 
for the d-e clutches, reversing switch and the five fuses. 
The turns counter unit, which is bolted to a top pad, is 
also wired into the main frame by heavy duty cord and 
\-N angle connector as seen in the photographs. 

Compactness was another design objective. As Fig. 7 
shows, three machines can be bench mounted side by side 
with 8 in. between spindle centers. The standard bed 
length of 8 in. can be extended to 16 in. to accommodate 
mandrels up to 14 in. max length. Structurally the main 
frame and bed are cast aluminum, with sheet aluminum 
cover plates front and rear for ready access to electrical 
and mechanical parts. Polished metal parts like the 
spindle handwheel and tailstock end cover are anodized 
aluminum and stainless steel. Base rests on four resilient 
lsomode pads, and it is generally not necessary to bolt 
the machine down. Total weight is 150 |b. o00 


ELECTRICAL 





MANUFACTURING 

















ov 








Electronic Equipment 


Cooling — 


A Discussion of Ram Air 
and Evaporative Systems 


xtreme environments plus weight and space limitations present a constant challenge to the 


designer of airborne electronic equipment. Subsequent to the publication in ELECTRICAL 


MANUFACTURING of “Evaporative Spray-Tower Cooling for Electronic Equipment Cooling” 


last October, a provocative and interesting discussion developed between the author, Alvin 


R. Saltzman, and Dr. Melvin 


Vark 


vancing the art of electronic cooling. 


Editor’s Note 


ELECTRONI( 


EQUIPMENT COOLING has been an in- 
critical design problem. It has been 
especially so in airborne systems. Both in theory 
and application, the subject has also assumed some 
controversial aspects. When such opposing view- 
points are brought out in open discussion, they 
may frequently stimulate some fresh thinking and 
generate some fresh approaches that may advance 
the art. And frequently apparent differences dis- 
appear to be replaced with agreements on funda 
mentals. 


creasingly 


For these reasons, the editors present here a dis 
cussion between Alvin R. Saltzman, the author of 
“Evaporative Spray-Tower Techniques for Ele« 
tronic Equipment Cooling,” October 1955 Exec 
rRICAL MANUFACTURING, and Melvin Mark of Ray- 


theon. The discussion as printed here hews to the 


line of the original text of the letters on the preposi- 


Krom Dr. Mark to 
October 26, 1955: 


the Editors 

Thank you for your interest and letter of September 21, 
1955. With to the lead article mention in 
the October, 1955 issue of ELECTRICAL MANUFACTURING, 
“Evaporative Spray-Tower 
Equipment Cooling,” p. 


regard you 


Technique for Electronic 
106, | wish to compliment you 
and the author for a very interesting presentation. There 
is littlke question in my mind that liquid cooling and 
evaporative techniques are required for airborne elec- 


tron equipment cooling in hich speed aircraft where 


. Their comments are summarized in the interest of ad- 


tion that the most good will come out of “letting 
the chips fall where they may.” 


The following brief 


summary introduced Mr. 


Saltzman’s article: 

“High Mach numbers at which aircraft are capa 
ble of flying create air temperatures beyond allow 
able environmental 


limits for electronic 


components. Moreover, the reduced air density at 


airborne 


high altitudes provides only relatively small quan 
tities of air for cooling. By employing the princi 
ples of simultaneous heat and mass transfer, a new 
system of cooling can be applied wherein ram air 
plays only a subordinate role of a vapor heat car 


rier. Performance characteristics are such that with 


relatively small air and liquid it is 


quantities of 
possible to dissipate comparatively large quantities 


of power per unit volume of electronic equipment ; 


the Mach number become 
bleed 


article, however, a number of inferences arose in my mind 


so large that ram air or engine 


air becomes inadequate. On reading the subject 


concerning some statements made and their implication 


I will pass these on to you with my 


comments for what 


ever they may be worth 


1. “The advantages of turbulent 


be had. and heat transfer is by 


mixing thus 


cannot 
the slow process of molec 


ular diffusion” 


(quotation). This statement implies that 


turbulent mixing for air cooling applications is to be 


Where the 


desired. air horsepower used for cooling is 








Mr. Alvin Saltzman, author of the original article 
on evaporative cooling, serves as chief of the 
Environmental Analysis Branch of the Aircraft 
Electronic and Electrical Laboratory, U.S. Naval 
Air Development Center, Johnsville, Pa. Dr. Mark 
serves as a consulting engineer and is associated 
with the Raytheon Manufacturing Company, Way- 
land Laboratory, Wayland, Mass. 


to be minimized, or for the condition where the pressure 
drop available in an air cooled system is fixed and the 
mass flow of cooling air is to be minimized, it is often 
desirable to have laminar flow in the electronic heat 


exchanges 
Whichever is 


flow, depends upon the pressure drop available 


more advantageous, turbulent or laminar 
kven at 
very low pressure drops it is possible to design for tur 
bulent flow, but it may be inferior cooling-wise to laminar 


flaw because of the sacrifice in heat transfer surface 


ASME. paper No. 55-A-55. “The Air Cooled 
(.hassis before the 


area, (See 


hlectronie presented American 


Society of Mechanical Engineers November 13-18 
Chicago.) 

2. In Fig. | (formerly Fig. 2). a spray system is com 
pared with a water-air system, The water-air system 


system “A™) is 


lating in the inner jacket serves no purpose if the final 


to be questioned since the water circu 


sink is ram ai Ihe water merely adds thermal resist 
ance to the heat flow path voing from the components 
to the ram air Consequently, the ensuing comparison 
concerning the number of stagnant films and their resist 
ances is not a valid one. The system “B” should) be 
compared with a straight ram air system with no inner 
walter jacket, in which case the number of stagnant films 
are less than for system “B.” Of course. these statements 
assume the ram air temperature is not so high that ram 


tir cannot be used as a sink, but this is implied in sys 


fem \ 


s. In Fig. 2 (formerly Fig. 6). there is no indication 
of good thermal paths from the components to the cen 
tral diffuser. It is difficult to see how components mounted 
on a plastic case can be efliciently cooled without pro 
viding good thermally conductive paths to the central 
diffuser. Unless the internal case air is carefully circulated 
by proper baffling. the internal air can act as a good 
thermal insulator for components mounted on the plastic 
cover 


L. “Therefore, it is coneluded that the spray cooling 
tower system is an effective means of providing high heat 
transfer surface area per unit volume without any ma 
terial inerease in weight” (quotation). It would appear 
that there would be an increase in weight due to the water 
and associated nozzles, ete., when the system is compared 
with a system using just ram au and no water. Also, 
metal fins for increasing the heat transfer surface area 
might weigh less than the water and its associated appa 
ratus weight. 

It is certainly true that an air and water vapor mixture 
is a better coolant than just air alone, but this must be 
balanced against the additional weight associated with 


water. However, where the ram air temperature is greater 
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than the allowable component temperature, ram air alone 
obviously cannot be used, and the evaporative system may 
be a very good solution for a given cooling problem. 

Again let me say the above comments should not be 
construed as any sort of major criticism, since I think the 
publication of such an article is very stimulating and is 
to be encouraged to help forward the art of electronic 
cooling 


MELVIN MARK 


From Mr. Saltzman to the Editors 
November 23, 1955: 


hank you for your letter dated 15 November 1955 offer 
ing me the opportunity to reply to Dr. Mark’s comments 
on my paper “Evaporative Spray-Tower Technique for 
Klectronie Cooling.” 

In reviewing the information given below you will not 
that my comments are of a brief summary statement as 
well as of a specifi type. These are presented in this 
manner in order to serve two purposes, namely: (1) to 
keep clear in readers’ minds the major objectives of the 
paper in order that these may be held in their proper 
perspective during discussion of certain technical points. 
which although of importance, are of a non-mayor of 
secondary consideration: (2) to give specifie replies to 
questions raised to Dr. Mark. 

With conventional air cooling systems. air obviously 
can not be used as coolant when its temperature ap 
proaches the maximum operating limits of electronic 
components such as resistors, capacitors, transformers 
ete. By using a simultaneous heat and mass transfer sys 
tem which relegates air to a carrier of vapor heat it ts 
possible to cool electronic equipment with both high 
temperature air. and considerably less air than would be 
required if air alone were used as a coolant. 

It has been known for a long time that the enthalpy 
of a fluid such as air could be increased with an actual 
decrease in its dry bulb temperature. The evaporative 
spray electronic cooling system described in the October 
1955 issue of ELECTRICAL MANUFACTURING is simoly the 
tool for practical application of this long known. scien 
tiie fact for airborne electronic cooling. 

There are other important features of the evaporative 
system described which the reader should be cognizant 
of in order that perspective of the important objectives 
may be maintained. These were given in the October issue 
of ELeerricaL MANUFACTURING, and are therefore not 
reviewed here. However, it is recommended that readers 
reviewing the comments given herein have available a 
copy of the October 1955 issue of ELeerricaL MANUFAC 
rURING for clarification purposes. 

With reference to paragraph 1 of Dr. Mark’s letter 
hve points out that laminar flow must be accepted for 
certain applications in preference to turbulent flow be 
cause of penalties involved in the weight of the blowe: 
and the horsepower required to provide higher volumetriv 
air flow capacity. Further, he points out that whichever 
is advantageous, turbulent or laminar flow, depends upon 
the pressure drop available. 

| have reviewed the statements given in my paper but 
still can not determine any basic differences in the state- 
ment made by Dr. Mark or myself. It was specifically 
stated that because airborne electronic equipment design 
requires minimum blower weight, volumetric flow capac 
ity is reduced, and consequently for many cooling appli- 
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cations the type of flow is 
laminar. It is felt, 
that the discussion by Dr. 
Mark relative to the above 
does not touch the point un- 
der consideration, which 
pertained to the fact that a 
turbulent condition could be 
provided by the artificial 
stimulus of the small liquid 


drops without to i § 


howevel! . 


resorting 


high air flow velocities and SYSTEM 
consequent penalties of ad- "a 
ditional blower weight. 

With reference to para 
vraph 2 of Dr. Mark’s letter, 
the statement was made that 
system “B” should be com 
pared with a straight ram 
air system with no inner - 
waler jae ket As one reads tio 3 


on. however. it will be noted 


that not only was system “B 


compared with a straight 


ram air system, but actual 
experimental data was «de 
scribed under performance A 


characteristics 


In the same sentence. Di 
Mark continues with the 
thought that if system “B” 
were compared with a 
straight ram air system with At 


jacket then 


stagnant gas 


no inner water 
the number of 
films are less for system “A” 
than “B”. Fig. ] 


sented basically 


was pre- 
to compare 
and examine the types and 
effects of film resistances oc 


curring in alr-to-air o1 liq 


uid-to-air heat exchangers 
It is not only the number of 
film resistances that causes 
high overall resistance to 
heat transfer, but also the 


offered 
films. The 
given im omy 
article pertained to the fact 
that 


degree of resistance 
by individual 
discussion 
stagnant air alone. be 
cause of the basic properties 
of the film 


resistance to heat transter than a combination gas Vapor 


offers a higher 
filin. 


lor example, a review of the technical literature on 
this subject shows the various orders of magnitude of 
in Btu/hr sq ft deg | 
For air the range is about | to 50, whereas for condens 
ing water vapor it is of the order of 1000 to 5000. A cause 


for this variation in relative range 


the film heat transfer coetlicient 


can be traced to the 
property of thermal conductivity of the individual fluids 

For the benefit of the reader, in engineering practice 
it is the usual procedure to calculate the film coefhcient 
of heat terms, k/d 
where & is the thermal conductivity). rather than directly 
with the film thickness d. In doing this. 
the basic limitations of air, namely its poor thermal con 
ductivity, in Btu/hr sq ft deg F/ft. 


transfer as a combination of two 


however, one ol 


is obscured, Stagnant 
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Fig. | —-Relative expected temperature changes 
in a cooling system. Two systems are com 
pared: System “A” uses liquid coolant cir 


culating on the inner jacket of the equipment 
Outer jacket 
System “B” 
jacket for 


(pressurized radar modulator), 


uses ram air as coolant, 


(spray 


system) has only one mixing of 


extremely small drops of liquid into air 

stream. Both systems employ two fans in 

interior and have identical configuration 
air can be thought of as being a thermal insulator sines 


it has a thermal conductivity of only 0.0162, Compare 
this figure 0.345 for 223.0 for 
132.0 for hecomes 


property of the 


walter and 


Vapor, copper 


aluminum, and it obvious why the 


individual resistance. not the number, 
is of primary consideration. 


Dr. Mark makes the that system “A 


is to be questioned since the water circulating in the inner 


also statement 
jacket serves no purpose if the final sink is ram air. He 
points out that the water merely adds thermal resistance 
to the heat flow path going from the components to the 
ram air. Before specifically answering this statement, it 
Is pointed out that Fig. | 


purpose. 


was presented with a dual 
It has been my observation that many electronic 
fully that 


vas films which cannot be seen 


designers are not cognizant there are such 


things as stagnant heard 
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or felt. These films can have a grievous effect upon the 
lig. 1, therefore, serves 
a purpose in bringing to their attention a “hypothetical” 
picture of the very presence of these films. It is hoped 
that this presentation will make them beware of these 


service reliability of equipment 


unseen conditions and ultimately have the effect of im- 
proving future designs of electronic equipment. 

Also, in providing Fig. 1, care was understandably 
exercised to prevent the line sketch from physically re- 


sembling installation. How- 


an actual military electronic 
ever, the water in the inner jacket can serve a useful 
purpose, for it is conceivable that an aircraft installation 
may have a centralized heat exchanger system using ram 
air as the final heat sink. Under such conditions, the 
water in the innet jar ket would be used for removing heat 
from one area where the equipment is located, to another 
area where the ram air heat exchanger is located. The 
water used to transport this heat would provide an extra 
thermal resistance. Here again the degree of resistance is 


such that conditions the 


under normal design water 
would have the lesser effect on the overall resistance to 
heat transfer. 

In reference to paragraph 3 of Dr. Mark’s letter, it is 
mentioned that good thermal paths from the components 
mounted on a plastic case were not indicated. It would 
have been a simple matter to supply as a simulated elec- 
tronic heat load, large surface area heating elements in in- 
timate contact with the inside of the electronic chasis. 
Thus, the advantages of high local film coefficients of heat 
transfer with relatively low interior chassis temperatures 
would be obtained. Unfortunately, in actual practice the 
configuration and required arrangement of electronic 
components for airborne equipment is such that optimum 
local coefhcients of heat transfer and minimum thermal 
resistance cannot always be obtained. 

Also, in many cases the designer is not always cognizant 
of the importance of good thermal paths. Because this de- 
sign requirement is often overlooked, the thermal resis- 
tance on the inside of the chassis frequently becomes the 
main resistance of the overall resistance to heat transfer 

In performing tests at the U.S. Naval Air Development 
Center it was felt that the evaporative spray-cooling sys 
tem should be evaluated with realistic interior chassis ar- 
rangements. In this way the maximum temperatures with- 
in the chassis for a specified operating condition could 
be determined, Even though tests were performed it was 
known linkertoy and 
printed circuitry that heat paths to the central diffuser 


could, when required for an actual electronic installation, 


through our other 


activities in 


be plated on the plastic cover, 
In paragraph 4, Di 
Imposing 


Mark brings up the subject of 
penalties of weight due to water and nozzles 
It is my own opinion that a comparison at this early 
stage of development is not a valid one since it is con 
sidered hazardous to compare a new technique of cool 


ing for which 


there is no extensive electronic 
established and 


bor example, although nozzles 


design 


experience against the 


conventional 
methods of air cooling 
were originally specified, in a later design being eval- 
uated at the NADC the nozzles were not used. Conse- 


quently, any 


comparison ine luding the weight of the 


nozzles would be an erroneous one 
Mark states that metal fins for 
increasing the heat transfer surface area might weigh less 


than the water and its associated apparatus. At the NAD( 


In paragraph 4, Di 
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Fig. 2—Improved chassis design for inert carrier gas-liquid- 


thermal diffusion cooling system. It has been designed both 
to dissipate the heat from the electronic equipment and to 
control the direction of heat removal. 


a project is nearing completion in which fin technology 
for air cooling of electronic equipment was carefully in- 
vestigated. The results obtained are the subject of a 
report now in preparation. Space does not allow a detailed 
discussion, but, for the reasons briefly outlined below, 
it is my opinion that the overall advantages of using fin 
technology would not compare with the evaporative spray 
system described in ELECTRICAL MANUFACTURING. These 
are as follows: 

1. The addition of fins does not alleviate the problem of 
stagnant gas films. 

2. The surface area of liquid drops per unit weight is 
much greater than for metal fins. 

3. There is a critical point beyond which increasing 
the number of fins decreases the fin efficiency to such an 
extent that no effective gain in cooling is obtained. 

1. The addition of fins has a tendency to increase the 
pressure drop. 

5. Examination of data on various finned cores shows 
that turbulence does not occur until Reynolds numbers of 
the order of 10.000 to 15,000 have been reached. There 
fore, if turbulent flow is required for a specific design it 
would be more difficult to obtain this flow with fins than 
without them. 

The problem of airborne cooling goes much further 
than just consideration of the cooling of a sper ifie elec 
tronic equipment. It encompasses the overall mission and 
performance of the aircraft. The fuel consumed in over 
coming momentum drag to cool various electronic equip- 
ments by ram air alone in high speed aircraft has be 
come a burden of extreme difficulty to the airframe 
manutacturer. 

Dr. Mark stated that the evaporative cooling system had 
applications only in those areas where the ram air temper 
ature is greater than the allowable component temper 
ature. It is my belief that such an opinion is open to de 
bate until substantiated with data giving comparisons of 
the air and air-water systems on the basis of electronic 
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equipment weight, the momentum drag of the electronic 
equipment, and its effect on fuel consumed in overcoming 
momentum drag. Preliminary calculations made at the 
NADC indicate that the system described in ELEcTRI- 
CAL MANUFACTURING offers considerable promise in 
reducing momentum drag and aircraft fuel and weight. 

New techniques of cooling based on new principles are 
urgently required. It might seem from above comments 
that the writer is an exponent of evaporative spray cool- 
ing. If this is the impression gained permit me to correct 
it, by stating that my only motive in submitting the arti- 
cle was to provide a stimulus to forwarding the art of 
electronic cooling by inviting the discussion of a new 
cooling technique. 

Thank you for allowing me to present my own per- 
sonal views to the readers of ELECTRICAL MANUFACTURING 
The opinions expressed are my own and are not to be 
construed as representing any policy or official views of 
the Navy Department. ALVIN R. SALTZMAN 


From Dr. Mark to the Editors 
December 6, 1955: 

Thank you for your letter of November 30 enclosing a 
reproduction of Mr. Saltzman’s reply to my comments. 
I shall try to be brief in rebuttal, but I fear the brevity 
of my original comments may have been the cause for 
some misinterpretations on Mr. Saltzman’s part. Seman 
tics may also be involved. 

I assume it is understood, especially by Mr. Saltzman. 
that I was not criticizing any of the major objectives of 
the subject paper which I believe Mr. Saltzman presented 
very well. | was merely commenting on some of the sup 
porting statements he made. | thought | had made it 
clear that | believed that the system described by M1 
Saltzman may be a very good solution for certain cooling 
problems. 

In this letter I shall make reference to a number of 
other publications, a list of which is included at the end 
ol my comments. 

First of all, Mr. Saltzman has drawn an incorrect con 
clusion from paragraph | of my October 26 letter. I 
issurme he was unable to get a copy of the referenced 
(reference | of this letter). In my 


not generally true that laminar flow must be accepted in 


article opinion, it is 
preference to turbulent flow because of the penalties in 
volved in the blower weight and horsepower required, It 
may be a secondary consideration as far as the subject 
paper is concerned, but Mr. Saltzman made mention of 
it, and I believe it is important when discussing coolin 
systems 

For the same blower and horsepower one may some 
laminar flow b 


times design for either turbulent o1 


proper distribution and dimensioning of the flow passages 
in the cooling system. Moreover, it is possible for the 
laminar system to perform better cooling-wise than the 
turbulent system. 

It is my feeling that many people arbitrarily feel that 
turbulent flow is to be preferred. It is certainly true that 
the heat transfer coefficient A is higher for turbulent flow. 
but it is the product of A and the heat transfer surface area 
S that is important for any given heat exchanger surface. 
( onsequently, by designing a core for laminar flow one 
may obtain a large S. with the result that the AS product 
may often be greater than for a core designed fo: 
turbulent flow 


Phe discussion in paragraph 2 of my October 26 letter 
refers only to Fig. 1, and not to material under per- 
formance characteristics which does not refer to Fig. 1. 
I merely meant to point out that as a general rule ram 
air cooling systems bring the air directly to the com 
ponent, even in remote parts of the aircraft, and it is the 
exceptional case where, either for electrical reasons o1 
very high component dissipations per unit volume, wate 
is involved. 

I certainly do not object to educating electronic de 
signers on the importance of thermal film resistances, and 


‘A” of Fig. 1 


does not represent the average ram air system for com 


believe it is a worthy system. But system 


parison purposes, 

The statement made in paragraph 3 of my letter con 
cerns Fig. 2 and the importance of good thermal paths 
from the components to the heat sink. In my field of work 
on electronic equipment cooling | have found that poor 
thermal paths create a common cooling problem. In actual 
practice, the mounting of heat dissipating units on sur 
faces insulated from the heat sink is avoided. In spite of 
the configuration and arrangement of components we are 
able to reduce thermal resistance by such means as metal 
lic clamps, liquid potting and baflling of the coolant 
directly to the area concerned 

This was not evident from Fig. 2 or the discussion of 
it in the subject article. The statement was made that the 
outer case was of a plastic thermal insulating material with 
electronic components mounted to it. | merely mention 
that in connection with this illustration, nothing was said 
of the design requirements for good thermal paths. The 
fact that this is at times overlooked 


my opinion, be considered typical where 


should) not, in 
cooling 18 a 
problem 

The comment on metal fins in paragraph L of my letter 
was not meant to imply conclusively that under all con 
ditions fins are a better solution to cooling problems than 
the evaporative spray tem The precise areas where 
fins, in conjunction with a forced convection system, are 
superior is a topic for lengthy discussion in itself, and 
Vi Saltzman feel that t 


asis at this time ould tye 


comparison on a weight 


premature My comment was 


intended as a suggestion note the words “might weigh 
ss Ino my original tettes and not a conclusion 
Mr Saltzman i mecorrect however concerning the 


Reynolds numbers for the transition to turbulent flow in 
t finned heat exchanger core such as the plate-fin. type 
For rectangular tube surfaces, transition takes place at 
considerab| 


lower it y rie lds numbers | 100 to ZO00 (and 


not 10,000 to 15,000), as compared to N, 


cular tube surlace ' Lhe plate fin surface he il exe hanver 


000 for a cit 
vhie h has the rectan ul ir-tiube Core becomin Common 
in electronic cooling 

I! am also not sure | agree in general with other of 
Mr. Saltzman’s statements concerning fins. if I under 
stand them correctly. but will not take the time to di cu 
Aside from my original comment 1 would 
be interested in Mr 


reference |. a cop of which | enclose for forwardin 


them here 


Saltzman s comments after he read 


to him. This reference concerns itself largely with the 
inning problem in heat exchangers for electronic equip 
ment. 

1 he letter does not 


rive the impression that evaporative cooling has 


pe that the last paragt iph of my 
appli 


Continued on page 374 
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Grid Control of Thyratrons 


This is the third article in the “Practical 
Circuits for Grid Control of Thyratrons” 


SCTLCS. Having already covered d-« and 


(-t signals separately, the authors now go 


£ 
on lo explain how both fypes may be com 
bined ina single circuit for the utmost in 
flexibility. Two-vector control is also de- 
sé ribed., 


Dut d- 


direct 


O-CALLED “at 


ystem” involves control by a 


plu 


continuously adjustable in with a 


This is still one of 
the very popular forms of grid phase control for thyratrons 


potential series 


fixed-phase-shifted alternating potential 


imple, both in concept and in utilization of component 
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(A) 


Manual 


and an 


big. 54 —-Cireuits for a-c plus d-c grid phase control 
control of firing with fixed 90-deg lagging a-« 
adjustable d-« (B) 


responding to zero d-c component 


Tubes firing at 90-deg 
of 
1) 


Practial version of 


component, pomnt cor 


grid voltage. (©) hiring 


advanced by positive d-c component Negative d-c component 
retards firing. (FE) ae plus d-e phase shift for 


automatic control 
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it lends itself readily to automatic feedback control system- 


it is applicable alike to polyphase rectifiers as well as singh 
phase systems 


Fig. 54 shows an elementary form of this control scheme 
ipplied to two thyratrons in a single phase diametric rectifier 
In these follow, the 
values of the dynamic of the 
have been assumed so small compared to the 
of the a- d-« 
voltage as to be negligible. Hence, the thyratrons are assumed 
held-off 
ind to fire at the instant the net grid voltage passes through 


When the 


inte 


circuit diagrams, and many which 


voltage critical characteristics 


thyratrons 


voltage values and components of the grid 


to be when the values 


net grid voltage has negative 
zero in going from a negative to a positive value 
taken 
quite 


dynamic critical characteristic bre 
the design 
detailed. (30)* 


In practice, the a- 


must account 


procedures may become complex and 


component is about 1} volts rms 


that the peak to peak value of this a-« component ts about 
30 volts. The amount of d-c component needed for full phase 
control is about equal to the peak-to-peak value of the a- 
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Obviously, 
the smaller the a-c component the less the change needed 
in the d-c component for full phase control, and hence the 
more sensitive the control. But, practical considerations arise 
when the magnitude of the a-c component approaches the 
magnitude 


component, about 15 volts in this instance. 


values of the dynamic critical characteristic. 
With this control system it becomes difficult to phase 
retard smoothly to zero output. Usually, there is an abrupt 
jump, or discontinuity, from some definite value of output 
to zero output in the region just ahead of the 180-deg point 
of the anode-voltage wave. This effect is due to the curvature 
of the net grid voltage plot becoming tangent to the dynami 
critical characteristic, instead of cutting through it, and 
then missing the characteristic altogether. 
have been devised to tailor the shape of the net grid voltage 
in this region of 180 deg of phase retard so as to fit the 
shape of the dynamic critical characteristic in this same 
region and, thereby, achieve smooth control of the output 
down to zero output voltage. 


Many schemes 


However, in practice, these 
schemes seem to lack the element of simplicity. 

The a-c plus d-c control system lends itself most advantage 
ously to the control of thyratrons in rectifier circuits having 
a common cathode connection for the thyratron tubes. How 
ever, this type of control has been applied to inversely 
connected thyratrons in circuit arrangements of back-to-back 
connected thyratrons and ignitrons in resistance-welder and 
motor controls. In these circuits, the cathodes of the thy 
ratrons are separated by the a-c supply potential in series 
with the 
schemes have been devised to neutralize this unwanted 


counter-emf of the load. Some very ingenious 
component of voltage so as to provide a virtual common 
cathode connection for the cathode end of the grid-to-cathode 
circuit of the tubes being controlled. 
ire shown in elementary form in Fig. 55, 


A few such circuits 
where a 1:1 
voltage ratio transformer and/or a resistor network is used 
to produce the virtual common-cathode point in the circuit. 
Sometimes, as in Fig. 55(C) 
diodes to switch the 


, it is advantageous to use small 
virtual-cathode point from the one 
cathode to the other in successive half-cycles 

There are many 


thyratron 
variations of a-c plus d-c control. In the 
circuit arrangements to be described, the capacitance ele 
ment of a series-connected R-C circuit is caused to develop 
across its terminals the small amplitude, quadrature-lagging 
alternating component of grid voltage and, simultaneously, 
to produce the adjustable d-c component of grid voltage 
Thus, the net terminal voltage of the capacitance is an 
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Potential-neutrao zing baw Ci . 


wind ngs l 


alternating potential biased by a d-c component in much the 
same manner as il eu h st parate component were added in 


series 


Diode-Triode R-C Circuit 


Applied to a Single Thyratron. 
the back-to-back connection of 
paralleled by a triode is substituted for the 


In this circuit arrangement 
a diode and a series resistor 
resistance clement 
of a series R-C circuit. This circuit was developed originally 
to control an automatic battery charger (327) but has since 
proved so versatile that many othe applic ations have re 
sulted. 

Figure 56 shows the evolution of this control scheme 
The sketch of Fig. 56(A) is that of 
which the value of R is many times greater than the value 
of X.. As a result, the voltage 


voltage 


a series R-C circuit in 


across C (the grid-to-cathode 
applied to the thyratron) is small in magnitude and 
lags by approximately 60 deg the anode voltage of the 
56(B) is intended to show that the effect 
of decreasing the value of R relative to the original value 


thyratron. Figure 


of X. is to increase the magnitude of the voltage across ¢ 
and advance the phase of this voltage relative to the thyra 
In Fig. 56(C) is shown a condition with 
yvreater than the value of X, 
and with the direct potential of a battery in series with R 


tron anode voltage 


the original value of R much 


and C so that capacitance C must absorb the battery voltage 
in addition to the usual alternating component of voltage 
Phe development of a counter-emf across C is the means by 
which the transiently existing direct current from the battery 
is brought to zero value. This is the transient current required 
of the battery. 


capacitance 


to charge the capacitance to the voltage 
terminal 
adjacent to a battery terminal takes on the potential of that 
battery terminal. Thus, in this instance, the 
end of the 


It is convenient to note that the 


grid-resistor 
capacitance takes on a positive potential. This 
becomes direct potential added to the a-e component of 
voltage across the capacitance in the sense of making the 
net grid-to-cathode potential more positive sooner in the a-« 
cycle, thereby advancing the firing point of the thyratron 

56(D) where the 
battery potential is negative adjacent to the grid connection 
so that the net negative-toward-the 
grid d-c component. The latter subtracts from the a-c compo 


The converse effect is shown in Fig 


capacitance absorbs a 


thyratron to be 


nent and causes the firing point of the 


retarded, In Fig. 56(E), it 


shown that the original resist 


big. 55-—A-e plus dee control 
applied to thyratrons with a-« 
potential between cathodes, (A) 

A-c potential-neutralizing 
transformer with * d-c compo 
nent and 9%0-deg lagging a- 
Inverse-paral- 
lei tubes controlled through an 


component. (B) 


ae potential-neutralizing trans 
former (d-c component without 
quadrature ac component), (C) 

Inverse-parallel tubes con 
trolled through a-e potential- 


neutralizing rectifiers 





ance RK may be replaced by 
two resistance of the same 
value, each in series with an 
oppositely poled diode, with 
essential change in circult 
iavior over that ofl big 
OHlA) 


bigure H(t shows that if 


4 


SOOVOOD ) 
Ry 


iV « 


VU 


thie resistanes ol one diode 


u 


path is different from that of 


VU 
- 
\w 


pa | 
RRQVLAL- 


the other diode path the 


i 


pacitance will take on a d- 
component of uch a polarit 

to ultimatel equalize Lhe 
two currents in the two diode 
paths. In this example diode A 
has the lower resistance in it 
path. Henee, the polarity of 
the d-c component acro the 
fupacitance will bye ich as to 
oppose this direction of ex 
current (positive at the 
end of the capacitance 
ing to advance the firing of the 

ratron The COnVerse 
hown in buy HG, 
diode Ii ha the lower 
mece cireuit path ind a 

d-« component appear at 
grid end of the capaci 

ce and retards the firing of 
the thyratron 

At thi point, it hould be 
emphasized that any meat 
iltering the equal balance Vig. 56—Variations of a-c plus d-c control. (A)—K large compared with X.; firing 
eurrents into and out of retarded; e. small and 60 deg lagging. (B)—R decreased; firing advanced; e. larger 
it and 30 deg. lagging. (C)—Positive bias absorbed across C; firing advanced. (D)— 
Negative bias absorbed across C; firing retarded. (E)—Similar to (A), but with two 
diode-resistor branches. (Ff )—Firing advanced; diode A path of lower resistance 
(G)—Piring retarded; diode B path of lower resistance. (H)—Triode replaces diode 
and resistor; triode and diode conduct like currents. (K.)—Practical version of (H) 
uses glow tube standard; shown with triode more conductive than diode 


ipacitance will erve 
elop i de component acros 
capacitance of ich ma 
nitude and polarity as to ult 
mately equalize thie wo value 
of current once again Phu 
urrent balances may be 
either a change 


1 
i change in volt 


Vili ot etlective resistance to 

illernatin pote i I vot in combination gy balance o current in the two path Howe 
a (, he thi inbalanee accompli hed by a uch a I the magnitude of the ilternating potential 
nee but the potentiometer Ip | ‘ triode capacitance circuit sh ild be large 


il pedanee rr 
is well be replaced by a tapped autotransformer ompared to the d-c countervoltage of the voltage-reference 
mdin Thi would be energized from an external ource tube Then the effective value of R pre ented by the 
nad the lider adjusted alos the length of the windin 0 liode-triode path can be reasonab] i compared to the 


| { 


whieve in unbalance in the olta e ipplied to i 0 ilue of X so that the a-« component , f, may he small 
diode path Similar! the oltage introduced into the ind have an essentially quadrature-lagging phase relationshiy 
diode paths may be of a different phase than that of the vith the thyratron-anode supply voltage 
main supply so that the circuit become responsive to 1 ¢ uit this type, the current patl one direction 
phase relationship. In these respeets the circuit extreme! ha fix istance (or applied voltage The path in the 
versatile ‘ r direction ha 1 variable or adjustable resistance (the 
In Fig. 56(11), a triode i ubstituted for the diode and clive resistance of the grid-controlled vacuum tube triod: 
eries resistance of one resistive branch of the circuit. Now 1 this instance) or a variable or adjustable magnitude 
the unidirectional conductivity of the triode serves the same ind/or phase of applied voltage. Thus, these circuits have 
rectifying action as the diode The grid-control feature of i different transient response characteristic in the one 


the triode erve to change the eflective resistance of that direction than in the other 


branch of the circuit relative to the fixed resistance of the In the example ot Fig. 56(H). the fixed resistance path 


other branch to produce a phase-control effect on the conducts a current which tends to produce a positive polarity 
thyratron. In addition, the triode behaves as an amplifier to on the capacitance terminal connected to the grid of the 
reduce the magnitude of control signal required to achieve thyratron. It may therefore be said to be the “turn-on” 
a full range of phase control branch. The triode path conducts a current tending to 

Che cireuit of Fig. 56(K) shows how a voltage-reference produce a negative polarity on the capacitive terminal con 
tube may be included in the triode path without affecting nected to the grid of the thyratron. Hence, it may be described 
the behavior of the circuit. The triode merely operates at is the “turn-off” branch. Since the diode branch has a fixed 
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Operating during half-cycie ’ sail te Ap 


when thyrotron functions Operating during holf- cycle when V 


Forword Reverse 
phose shift control triode functions tield field 
(A) 


(B) 


57—Further variations of a-c plus d-c control. (A)—Controlled half-wave armature supply for d-e shunt 


motor b)--Cireuit 
field control of speed and direction of split-series d-c motor 


resistance, the time constant of its R(diode)-C combination next half-cyele and will affect the anode-to-cathode potential 


in this direction is essentially a fixed value and the “turn-on” of the incoming thyratron so as to affect its critical chara 


effect has a fixed rate of re sponse On the other hand, the Leristic Phi will make the firing of the one thyratron 
triode branch is of adjustable resistance values so that its omewhat dependent upon the other thyratron 
R(triode)-C time constant is likewise adjustable and the The control cir 


“turn-off” effect has an adjustable rate of response. Ac ic bridge cireuit 


uit of Fi BIA mav be resolved into an 


comprisin i center-lapped a ource and 
cordingly, the thyratron can be phased-off faster than it the series arms RC, and R,¢ This is shown in Fi 8 (B) 


would be phased-on If the circuit i mmetrical and balanced, zero alternating 


M iny s&« hemes have been devised to make the two time potential will appeal between center tap connection Ce ind 


constants alike yet be responsive to the signal on the on impedance junction point b. There being zero alternating 


triode grid. But, this inevitably seems to involve a memo potential difference bet n CT and b, the two points could 


m the part of the one branch of what the other branch ha bye connected together I will without iflecting the two 


been trying do in the previous half-eycle. This memory halves of the circuit 


introduce s another time constant In the process ot coupling lf on the other h tional emf ich as that 


the one branch circuit into the other branch circuit kor of a battery were cont ween point cz ind bh, it 


most ipplication the different response in the one dire tio! presence would ( j inidirectional current through the 


relative to the response in the other direction has not beer two arms of the i direction determined by the 


too objectionable polarity ot the magynit 


ude determined by the 


In all of these circuit the grid-to-« ithode conduetior transient imped ! } irrent path In thi 


example 


within the thyratron provides i unidirectional path lor ich arm of the i capacitance or ¢ 


urrent flow around the capacitance and this contribute 0 which offers ult impedance (op circuit) 


negative d-« component across the capacitance Phi to a unidirectiona rent Her | 


cf the onl 
counts for the importance of using a grid resistor of suff vill result from the a 


on of a direct potential between 
ilue relative to the R-( value of the resistive-« ipact f pom} / ind b 


lransient current nece 


ircuit to minimize this negative d-c component (whicl and ¢ otential equal 


ol ¢ degenerative feed-back effect) olari Opposite ! ) ‘ mstant 
hows this same diode-triode R-C circuit applied ( ng proce 
to half-wave motor controls. In Fi 57(A), the counter-em! ) eireuit ft 
armature is included as a feed-back speed-regulatin 


oltage signal matched against the peed electing emf of 


the battery in the grid-to-cathode circuit of the control triode 
The cir of Fig. 57(B) is purely a manual control of rT the time 
motor peed and does not include the feed-back regulatis t ‘ itler wmtential (or t 


32 ) oltage 


Ia 


feature 


Applied to Two Diametric Thyratrons. This circuit 


most widespread use in a simplified electronic 


ippl yu desirable 
control. (33) Only a brief description of the evolution f ‘ imit ill d { vuld be 
the circuit will be given here to show its relationship ‘ ume 
the circuit as applied to a single thyratron effect but which 


ponsive to an electrical signal 


[wo se parate circults, eac h like the circuit of Fig. 56(¢ such as the grid-to-« circuit of a triode uum tube 


could be coupled together to control two diametrically cor The first step in titution procedure is to replace 
nected thyratrons provided the thyratron cathodes were the battery by a rect ig de 
separated by the a-c supply. This unconventional arrange be adjustable by 1 in adjustable resistance. Then. 


ment is shown in Fig 58 (A) Here, the control of each the rectifying action a! | idjustable 


vice, the effect of which would 


resistance functions 
thyratron is independent because the grid-control circuits could be combined i of 


i il I etion 


i grid-controlled triode 
ire merely two single phase units combined 180 de gy out of vacuum tube 
phase with one another. Note, however, that if the load is It is necessary to 1 potential to be rectified. A 


other than purely resistive, (say, R and L in series), the diode and a resistance, in series, connected between points 


conduction of the one thyratron will be held over into the CT and b would produce 


| no effect because there i no 
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rcuits combined |80 deg and simulated vector diagram ponent developed across 
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Showing thot in 
ternal resistance 
;and Ca by battery of the battery has 
between CT and b no effect on 


polarity 


means 


x 
*: 
JU ea 


€ 


SION EN 
SBIIIIO 
KOKI NN 
BOOUUUO000000 PV @ 
_+>+—_—__—_——— 
* 
TOOTS © 


e 


a 
wey 


e. 


@i,- 
Oo 


‘ 


Pr 
> 


+ 


U 
p¢ VOD000 


ynductive (G) Assumed paths H) Assumed path of Charges remaining 


harging currents charging current on C,and C2 at end 


mn diode conducts during the half of the haif-cycle 


cycle when diode represented by (H) 
1S NON-CconduCtive 


+ 
~ 
. 


_ 


C 


I 

+o—! 
R, 
b 


2 Re 
fe 


Negative polarities (N) Positive polorities 

on C,and Co when on C; and Co 

diode added combined in oan during same slider is towards 
adjustable half- cycle 
potentiometer 


~ 
HY 


MN We 


& 


= 
~ 
7.7.7. 
VVUYU 


errr e re 
VOU 


f 
ho 
jo 
r 
Ke 
ko 
io 
r 
r 
io 
be 
bes 
i 
, 


OOOO 
VUUUUUYUUYUUYUY 


HA 


oO @D 
nm & 
WOOK 


AAA AAA gad (eed 
eg RV Oe 
~ 


ta 
DOSOS 
es 


j) Reversely Resistances L) Two diodes (M) 
connected ry and ro of (J) conduCtive 
Z 


when slider is 
“square” diode towards “round 
diode 


Polarity 


marking 
|* ot 


ser fi ; 3 ‘ ; ¥ ey 3 a 
Tsense bt) ae we: ait 
+ v 


Se ; aie 2 + ‘a = tm) 
te B inc BPP 4 Ed es 


(P) Square diode (Q) Round diode (R) Upper and lower (S) Showing that feed-back (T) Showing that feed-back 
ond its resistor and its resistor halves of (Q) inter- direct to grid of the con- into the cathode of the 
replaced by o replaced by a changed , thyratron trol triode has the control triode has the 
triode triode cathodes common wrong sense of control correct sense of control 


YUYUUUUUYUY 


SPIO OI 


4 


Pig. 58 Circuits show the application of the R-C modified a-c plus d-c phase control scheme to two diametrically connected thyratrons 


difference of potential between these points to be rectified Referring again to Fig. 58(E), it would seem that the 


current through the diode would be in such a direction as 
to produce a positive charge on the terminal of C, adjacent 
potential between points 7 and 6 for the diode to act upon to R,, but it is not so obvious how the same amount of charge 
Once each cycle, during the half-cycle portion when T was would be caused to appear on the terminal of C, adjacent 
positive with respect to b (see Fig. 58(E)), there would be to R.. Figs. 58(G), (H) and (1) 
1 path for current through the diode to charge C, and C, how this symmetrical distribution of charge could be brought 
to a potential ultimately equal to the peak value of e, ibout. In (G) the assumption is made that the d-c component 
between 7 and b. During the other half-cycle, when 7 of current through the diode is equivalent to one unit of 


was negative with respect to 6, the diode would prevent charge on capacitor C, with plus polarity on the terminal of 
current in the opposite direction, as shown in Fig. 58 (F) C, adjacentto R 


However, if point 7 along the transformer winding were used 


nstead of center-tap CT, there would be an alternating 


are constructed to show 
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During this same half-cycle, the a-c component of current 
is equivalent to two units of charge, one unit of which passes 
through resistance r and the diode and the other unit through 

ipacitor C, and resistance R,. The direction is such as to 
produce one unit of charge on C,, with the terminal of ¢ 
adjacent to R, of minus polarity. The two units of 7 com 
bine through C, and produce two units of charge, with the 
terminal of C, adjacent to R, of plus polarity 

During the next half-cycle, when the diode is non-conduc 
tive, the a-« component of current ts equivalent to two units 
f charge on ( as well as C,. The direction is such as to 
make the terminal of C, adjacent to R, minus, and the ter 
minal of C, adjacent to R, plus. At the end of this half-cy. le 
C, is left with one unit of the original three units of charge 
which it had accumulated in the previous half-eyele. Also 
C, is left with one unit of the two units of charge it had 
taken on during the half-cycle just ending. Thus, C, and ¢ 
have each one unit of charge of polarities such as to make 
the terminals adjacent to their respective resistors positive 

It might be simpler, and even more accurate, to consider 
merely that the d-c component produced by the diode current 
through ( during the one half-eyele would be equalized 
between the two capacitances C, and C, during the next 
half-cyele. Since this equalization must be in a manner which 
reduces the d-c component to zero value, the terminal of 
C, adjacent to R, must have the same final polarity as the 
terminal of C, which it faces, namely. the terminal adjacent 
to R,. This is the same polarity as would have been produced 
on C, by the direction of current as determined by the dire: 
tion of conductivity of the diode. 

If the voltages across C, and Cy, are to be used for grid 
phase control of two thyratrons, such grid control action 
necessitates that the d-c component of charge be reversible 
n polarity as well as adjustable in magnitude. This sug 
gests the addition of another diode and resistance branch in 
parallel with the original branch but oppositely poled, as 
shown in Fig. 58(J) and (K). However, since it has been 
shown that the circuit tends to adjust both capacitors sym 
metrically to the behavior of one diode path during one half 
eyele of conduction, another configuration of two diodes is 
possible, as shown in Figs. 58(1.), (M) and (N). In this 
arrangement, both diodes conduct during the same half 
cycle and produc ea d- component of one polarity or the 
other depending upon the position of the slider which ad 
justs the deviation from the virtual center-tap of the trans 
former winding during this particular half-cycle of line 
voltage only. 

Figures 58(P), (Q) and (R) depict the substitution of 
a triode vacuum tube in place of one of the diodes and its 
series resistance so that the magnitude of the grid-to-cathode 
signal voltage on the triode will determine the magnitude 
and polarity of the d-e phase-shift components across capaci 
tors C, and C,. Figs. 58(S) and (T) show how a feed-back 

oltage and a reference voltage may be coupled into the 
yrid-to-cathode circuit of the triode vacuum tube for the 
purpose of automatic control of the speed of a d-c motor. It 
should be noted that the instantaneous polarities of the two 
a-c sources which supply the anode voltages and the control 
circuit voltages must be properly related for correct phase 
control action of the thyratrons, as shown by the polarity 
marks on the transformer windings in Fig. 58(R). 

Circuits like those of Figs. 58(R) and (T) can be made 
to work when supplied from a single a-c source, but the 
behavior is complic ated and the results generally unsatisfac 
tory. It is of interest to note, too, that the firing pattern of 
the two thyratrons in circuits similar to those of Figs. 58(R) 
and (T) is surprisingly alike, and not independently dif 
ferent. This is probably due to the fact that the tap on the 
grid supply (referred to as point CT) is not connected to 
the junctions of C, and C, so that the circuit through R,¢ 
ind R.C, more readily adjusts itself to equalize the d-c com 
ponents on C, and ¢ 
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R-C Modified A-c Plus D-c System 


D-c Component from Series Voltage Sources. A very simple 
half-wave electronic motor control circuit has been devised 
using this R-C phase shifting system (34) in which the d- 
component of voltage across the capacitance element is pro 
duced by means of an adjustable direct potential in tandem 
with the series combination of R and C elements. An ele 
mentary form of this circuit is shown in Fig. 59. Here, the 
small amplitude d-c component needed for phase-shift effect 
has added to it another amount of d-c component. The latter 
becomes the reference voltage by which the speed ol the 
motor is preset in terms of the speed needed to produce that 
amount of counter-emf of rotation. The posilive-sense ad 
justable magnitude d-c component of voltage for capacitance 
C is obtained from the half-wave voltage across the shunt 
field winding. The small amount of negative-sense voltage is 
obtained from the voltage drop across a small resistance in 
series with the shunting diode of this “free-wheeling” type 
of rectifier circuit. Capacitance C of the series R-C cireuit 
succeeds in extracting the d-c component of these two it 
regularly shaped voltages in a manner unique to this type of 
erreuitry 

Shunt Voltage Sources. \ simple phase shifting circuit may 
be constructed from a series R-C circuit connected across the 
anode-grid-cathode circuit of the thyratron to be controlled 
(35) The d-« component ts de veloped across the capacitance 
element by a shunt feed from an adjustable d-c source. A 
suitable resistance is incorporated so that the d-c source 
will not prove to be a short-circuit to the capacitance. The 
typical circuits in Fig. 60 show this method of control applied 
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hig. 59 —-Hall-wave eleetronic d-e motor control using 
a modified ae plus d-c type of grid phase control 


to both a single phase and a polyphase rectifier. The circuit 
of Fig. 60(D) could be adapted to automatic control with 
feedback by the simple expedient of substituting a triode 
vacuum tube and a reference voltage for the circuit action of 
the manually adjusted potentiometer. 

In these circuits, the nature of the voltage existing acro 
the thyratron is such that a d-e component is developed a 
the firing is advanced from a fully retarded position to a full 
on position. This d-c component varies in magnitude as the 
phase is shifted, as shown in Fig. 61. The capacitance ele 


ment of the R-C circuit absorbs this d-e component in a 


12) 





ense which is negative towards the grid This tends to tur: 
thie iyratron more-off at the very time that the contro 
may be trying to turn the tube more-on. Hence, the 
tatement is made that this d-c component is degenerative ir 
I nature I his degeneration may be an advantage in so la 
insient stability of control is concerned, but it decreases 
teady-state ensitivity to a given change in contro 
ial 

Inductance has been substituted for the resistive element 
if the R-C combination and resistance substituted for the 
pacitive element with some degree of success in a d 
motor control circuit 36) In these substitutions it is the 
oltage across the resistive element, instead of the capacitive 
element, which is used as the source of grid-to-cathode 

potential for the thyratron being phase controlled 
Forms Similar to the A-c Plus D-c System. One of the 
earliest circuits for grid phase control utilized the patter 


of voltage across a capacitance as it discharged into 


{ 
' 


esistance to prod ie a recurrent and changin component 0 


ive. The latter had a definite phase position relative t 


the anode voltage of the thyratron (ecquivale nt to the a-c con 


ponent in a straight forward 


int i - tem) The el 
60 -Variations of a- plus d-e control A Anode-to- 


? eult the d-c or average 
cathode R-C phase-shift cireuit. (B) 


Same, except negative bias 
added to allow approximately 180-deg phase retard, (C) R-C 


circuit with control by parallelfeed d-ce bia D)) Polyphase : 
version ol circuit (¢ } vhich wa ad) r ted ad produce 


level the « ipacitanes oll 


ive i the ale« component 


the pha t hittin eflect Phu 
while the a-c component is ne 


inusoidal but rather more 
One thyratron half-wove with resistive lood 


like i iw-tooth shape il 
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And 
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Two-Vector Method 


rhis system was originally developed to utilize 
(better 
adjustable control 


a single 


phase induction voltage regulator known now as 


1 synchro transformer) as the manually 
element of a phase-shifting circuit for a single thyratron in 
1 “free-wheeling” (neutral-anode) type of grid-controlled 
ectifier circuit. The output was used to adjust and control 
the d-e excitation of a saturable reactor in a theatre lighting 
nstallation 

The “two-vector” method derives its name from the two 
components of voltage which are combined to produce the 
resultant phase-shiftable grid voltage. One of the voltage 
ectors is of fixed magnitude and fixed phase, say 90 deg 
lagging with respect to the thyratron anode voltage (although 
The other 


voltage vector is adjustable in magnitude and is either in 


the exact amount of phase shift is not critical) 


phase with or 180 deg out-of-phase with the anode voltage 
The resultant voltage, which is the vector sum of the two 
components, can be caused to vary from a position almost in 
phase with the anode voltage through a lagging phase sense 
to a position almost 180 deg out-of-phase with the anode 
voltage. The magnitude of the resultant voltage is not con 
stant but rather varies throughout the phase shifting range 
being a maximum at the two extremes of phase shift and a 
minimum at the mid-position where the in-phase component 
is Zero, 

Fig. 63 shows the vector relationships for a typical circuit 
(section A) and an 


this phase-shifting means (section B). The indus 


irrangement elementary circuit to 
itilize 
tion voltage regulator mechanism which produces the variable 
magnitude adjustable component of grid voltage is a two- 
winding transformer in which one winding may be mechani- 
cally oriented with respect to the other winding. Thus, the 
mutual coupling between the two windings may be varied 
making the magnitude of the voltage induced in the one 
winding adjustable when the other is excited from an a-c 
supply. The voltage so induced has a range of values from 
i maximum amount in the in-phase position through a zero 
value to a maximum value in a reversed-polarity sense (180 
deg out-of-phase). The phase reversal takes place abruptly in 
the region of zero amplitude of induced voltage. Obviously 
this system could be used on polyphase systems if it was so 
desired. 

The fourth and the fifth articles in this 
clude 


phase control circuits of outstanding interest. At this point 


series will in 


a se ler ted eroup ot mise ellaneous and spec ialized grid 


the authors wish to recommend the reading of Cited Re 
commendable treatment 
of the subject of thyratron control, including the effect of the 


ference 39, which contains a very 
power circuit on the pattern of grid control behavior 
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ritical Failures in 


ircraft Equipment 


lectrical Insulation 


i) MOLTI ETAL that are encounters 
during eleetrieal equipment failure are the result and 
not the cause The expre ion burned out is a con 
venient way to mask an ignorance of the real reasons for 
laihure ii not uncommon for 


extensive reports ot 


operation difhiculties with aircraft electric motors, switches 
circuit breakers, connector et to conclude with the 
statement We have no insulation trouble the equip 
ment overheated and burned up Unfortunately, this 
type ol report all too offen prevent adequats mnvestiva 
tion of the failure 

Customary comtlortable commercial tolerances and 
alety ftactors are not practical in aireralt equipment 
Safety factors” are known in the aircraft industry as 
ivnorance ftactors With weight reduction sometimes 
of SLOOO per Ib. and reliability often 


i life or death matter, all design must be pushed to the 


valued at upwards 
very lunit of current engineering science It is obvious 
in such a ituation that diagnosis and investigation of 
electrical failures must be carried on ata higher engineer 
ing level than is common in commercial practes 
Structural, power plant, fuel, or control faults ino a 
iircraft always get serious engineering consideration, and 
safety authorities such as the CAA quite often interest 
themselves in the quality of the engineering proposed to 
correct the fault and or actually inspect the repairs. This 
consideration may ly iven to the first appearance of a 
fault even though no serious consequences resulted and 
the difheulty was caught before flight was interrupted 
But critical electric equipment such as generators and 
fire-extinguishing solenoid valves, may fault many times 
without apparently attracting serious engineering atten 


tion until an epideniiv of failures or a disaster occurs 


Commonly, failure of electric equipment is handled on 
shop mamtenance level unless Serious consequences are 
imminent. 

Inductive surges of several thousand volts may result 
when a circuit is broken to inductive aireraft equipment 
This voltage 


surge appears as a severe stress to the insulation not only 


such as solenoids. relay coils. and motors. 


in the equipment generating the surge, but also in the 
switch and the line from the switch to the equipment 
item interrupted, Switch, line. connector, and solenoid 
are all at the surge peak voltage. Two examples of ai 
craft electrical insulation failure are analyzed in the 


appended case history panels 


Conditions Causing Insulation Damage 


Normally, the instantaneous breakdown impedance of 
deter 
mines the value of the peak voltage generated. If the im 


the switch gap during circuit interruption 
pedance of the switch contact gap is less than the minimun 
value of any portion of the insulated circuit, the energy 
stored in the circuit inductance will be dissipated in the 
ap Howe ver, there are some Comlnon conditions where 
this requirement is not met and insulation damage ma 
result as follows: 

1. Switches that employ a gap dielectric other than au 
uch as vacuum or ol. One line of aircraft switches uses 
a movable oil-impregnated solid dielectric “are snuffer’ 
and can cause severe voltage surges on inductive circuits 

2. The use of lubricants on switch contacts. This is a 
common practice that at times causes a very high voltage 
hefore breakdown of the gap, thus creating an insulation 
hazard. 

3. Hermetically sealed contacts used at high altitude 
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Yes, There Is an Aircraft Electrical Insulation Problem! 


Design and operation of aircraft electrical equipment 
create a critical problem of insulation reliability. This 
problem arises from the high transients that result from 
the emf of self-induction during circuit interruption. 


It can be shown that circuit interruption transient volt 
ages can be substantially the same for 12-volt or 28-volt 
systems as for higher-voltage d-c systems. With quick 
acting switches, transients surge voltage may be much 
higher on a-c systems, owing to lower core losses inherent 
in such design, and to the fact that interruption may 
occur at peak current values approaching 1.41 times the 
rms value 


Existing high-potential tests are inadequate. Transients 
may exceed test voltages by values that may be critical 
Also, the high-potential test for aircraft electrical equip 
ment should be regarded as a flaw detector, detecting 
marginally thin insulation, flaws, or inferior insulation. The 
present 500-volt high-potential test will not detect holes 
flaws, and discontinuities in commonly used thickness of 
insulation, and therefore is generally ineffective. An in 
creased high-potential test is thus needed as a standard 
for both 28-volt d-c and 115/200-volt 400-cycle systems 


The authors’ recommendation is based on the practical 


Since the switeh gap impedance in a sealed switch re 
mains constant while the impedance of the air gaps in the 
equipment decreases with altitude, the air gaps across 
equipment insulation may break down at a high altitude 
thus causing insulation failure by tracking. 

l. The use of high-capacity circuit-interrupting ele 
ments on low-current circuits. This may cause a very rapid 
interruption of the circuit and consequent high-voltage 
surges. A common example of this is the use of one pole 
of a 50-amp multiple pole relay to break an auxiliary relay 
coil circuit. 

». Faulty insulation. Vhe circuit-interruption transient 
voltage is substantially the same for 12-volt. 28-volt. and 
120-volt d-c systems. This is true. if, as already stated, the 
least instantaneous breakdown voltage of any point in the 
hot part of a typical circuit, including the switch gap. will 
ordinarily determine the peak voltage generated. This 
value will not be substantially affected by the system line 
voltage. The results of hundreds of measurements made by 
the authors on every type of common aircraft equipment 
substantiates this statement. Measurement on these circuit 
components indicates that similar equipment of the same 
wattage, such as 26-volt equipment rewound for 120 
volt d-e. 
range of 
uircraft 


will generate similar peak voltages within the 


system voltages 


presently contemplated fos 


The EMF of Self-induction 
The expression 


di 
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considerations of available 1000 vpm insulation, and on 
extensive experience with the re-insulation of all types 
of present equipment for high-potential test value as 
high as 2000 volts without sacrifice of performance 
weight, size, and without substantial increase in cost 


Insulating materials with low power arc resistance are 
not suitable for use in any portion of aircraft circuits 
where arcing supported by full-system power can occur 
This is a critical problem in 60-kva 400-cycle 115/200-volt 
systems, in |5-kw 120-volt d-c systems, and in 28-volt 
systems backed up with an 88 amp-hr battery 


Research in aircraft electrical insulation materials and 
applications lags seriously behind current needs. Analysis 
of electrical failures in aircraft equipment by shop per 
sonnel! or by casua engineering inspection is productive 
of a high percentage of error. Corrective measures to 
avoid repetition of these failures and correct engineering 
of new designs must be thorough failure analysis; othe 
wise it is likely t miss fire and cause new trouble 
Highly trained teams of engineering specialists backed 
with substantial laboratory facilities are required to handle 


this problem 


where 
emf of self-induction 
/ inductance 
l current 
l time 
is often misused to justify conclusions which oversimplify 
the circuit interruption transient problem. If the emf of 
basis of the total 
interruption time, a figure of the order of 10 per cent 


self-induction is computed on the 


of the probable peak value may be obtained. In insulation 
design it is the maximum not the mean e for the interrup 
tion cycle that is of concern. The maximum e is propor 
tional to the rate of current or flux change Lo be 
significant in insulation design, therefore, the e in a 
switched inductive circuit must be computed for the 
part of the circuit-inte rruption cye le in which the rate 
of current change is maximum. 

1O-millises 


aircraft inductive circuit-in 


In a typical 
terruption cycle graphically shown in Fig. 1, an are i 
initially formed which 


it falls below the value 


slowly reduces the current until 
required to support a gaseous 
discharge with the particular contact and ¢ ip condition 
\t this point 


flowing in the 


present an abrupt discontinuity in the 


circuit will occur as the discharge ey 
tinguishes. It is this discontinuity. and accompany 
rapid change in current and flux, which produce 
circuit-interruption voltage transients with which we are 
concerned, If a total cireuit interruption time of 10 
millisee is experienced, it is likely that this final voltays 
transient caused by the current flow discontinuity will 
be a few microseconds. The resulting high-voltage micré 
second transient may ionize the gas in the yap and re 


strike the are repeating the above cycle This final 





Case History—Diagnosis 
Of a Generator Failure 


i IKRATION in Fi J 


r 


hows armature failure in a 15-kw 


iiveralt’ generator. Prior to an in 
estigation by the suthor ot thi 


irticle thi venerator wa repaired 


not le than four times without cor 


rection of the cause of failure This 
is due to initial faulty diagnosis 
The original shop report stated that 


the armature burned out.” 


Sitse 


quently, as a result of a superficial 


ne Wii changed lo read 


ugal loading.” This diagnosis was 
When 


three more failures of similar nature 


Further microse opi 


accepted without 


question. 


took place (one of them at 6000 ture coil uncovered 
rpm on a generator rated for 10,000 
rpm) a certain suspicion of the ear 
lier failure theories developed. 


that the banding should have been 
safe to more than 12,000 rpm. A to burn it out 


metallurgical laboratory microscopic 


“arma had been melted and 
ture banding failure due to centrif was not from centrifugal 
examination 
the armature coils and insulation be 
tween the banding wire and arma 


for failure: The coil insulation had 
failed in several places, causing the 
banding wire to short the armature 
An analysis by the authors showed coils. This, of course, 


banding wire with sufficient current 


inspection by the manufacturer's 


engineering representative the diag 


Armature failure in a 15-kw generator 


microsecond discontinuity im a lypu al total interruption 
yele of many milliseconds is the source of ultimate 
insulation puncturing and tracking. 

When the emf of self-induction is computed for the 
whol period of circuit interruption, a very low figure 


When it is 


computed for the microsecond pe riods of abrupt current 


of 300 to 500 volts is ordinarily obtained 


drop an equally misleading high value ol the order 


of 5000 volts is common. Neither value will lead to 


rational insulation design. Furthermore 


depende nee on 
computation of the emf of self-induction, rather than on 
practical laboratory investigation, will lead to the false 
conclusion that switching voltage transients in operating 


circuits will vary as the system voltage. This spurious 
conclusion has often been used to support the establish 
ment of various high-potential test voltages based on 
the system voltage, for example, 500 volts for 28-volt 


vstems, LOOO volts or more for 115-volt systems 

It has been already pointed out here that the voltage 
ol the actual circuil-inte rruptton transients is determined 
hy the minmum instantaneous breakdown voltage of the 


weakest pont in the circuit from the inductive source 


of energy to the switch gap. In a properly designed 
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investigation of the ruptured ends 
of the banding 


Construction of original insulation 
As indicated by 
insulation 


is shown in Fig. 2. 


wire indicated they the arrow, failure 
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Fig. 2 Insulation details in original 


15-kw generator armature. 


circuit, the breakdown voltage of the switch gap at an 
instant of circuit interruption discharge discontinuity 
should be less than any voltage transient stressed part of 
the circuit. This means that the inductive circuit-inter- 
ruption peak voltage transient affecting insulation design 
and test will be substantially the same for all present 
aircraft system voltages. Also, since the stored energy 
in ite inductance is commonly expressed as u lf, 
L 1? (where W represents watt-seconds of energy and / 
is the current) and L, the inductance, varies as the square 
of the turns on a given core, coils designed for similar 


power at varying voltages will have approximately the 


same stored energy 

Since aircraft equipment coils are commonly insulated 
for a 500-volt 60-cyele high-potential test. the stored 
energy of such coils will often discharge across the weak 
est point of the insulation. This breakdown will deter 
mine the circuit interruption voltage observed. In order 
to study the possible voltage transients it is usually 
necessary to rewind the coils with better insulation 

Skeptic s may still raise the question, “Do microsecond 
cireuit-interruption transients contain enough energy to 


really damage insulation?” To answer this question, a 
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machine designed 
al 


wire loading 
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Insulation details 
insulated 15-kw armature. 


fig. 3 — in big 


1400-volt circuit-interruption transient from a 28-volt 
relay coil as shown in Fig. 2 was discharged across air 
craft-quality phenolic insulation between two screwheads 
A carbonized path of 800 ohms was established. A 
standard 28-volt fire-extinguisher solenoid operated to 
produce a 1000-volt circuit-opening transient was investi 
gated. The energy in the voltage transient was 7 watt-se 
but the maximum rate of energy dissipation was at 338 
watts. /t is the high rate of} energy dissipation in transvent 
sparkovers that damages insulation. The high voltage 
peak first punctures thin insulation, then repeated spark 
over carbonizes a low resistance path. 

It be that the here is not a 
typical aircraft d-c relay in that it had a highly efficient 


laminated core 


may noted relay used 
However, proper insulation design and 
test procedure should recognize the magnitude of this 
problem and deal with it realistically. While efficient core 
design in d-c relays is not common, a- operated relays 
developed in the future are likely to have such insulation 


problems when used with fast break switches 


High-Potential Tests 


The high-potential test should be regarded like a yage 
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The fault was finally 


if 


3. The coil conductors had 
inner wrap of 0.005 in 
wri 
bonded 
Mining 


wire contacted, had additional flow 
piece 
inserted 
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11.000 rpm 
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tem 


of 0.003 in te to 2500 volts cvcles 
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} pertormance 
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undersize insulation, flaws, discon 
thin 


flaw 
will 


carbonize a conductive path 


intended to detect 


also marginally deteriorated, inferior 


A hole 


surge 


tinuities, or 


insulation. insulation which 


ol in 


across 


inductive voltage 


discharge and ultimately 
not be detected ordi 
narily by high-potential tests substantially L000 
lor that O0-volt high-potential tests are, 


in general, ineffective 


will 


under 


volts reason 


Actually, the problem of destructive interruption transi 


aircrait is not new 


ents on A report published in the 
VEE 1044 presented substantial data 
showing inductive circuit interruption transient voltages 
in excess of 3000 for 


Transactions in 


26-volt equipment, yet much of our 


aircraft electrical power equipment ts not required lo pass 


insulation tests as severe as required by the underwriters 
The electrical 
1000-volt test or 
more as the basic high pote ntial test re quirement for even 


household Much of 


electrical equipment is only to a 


to insure safe operation in the home. (1)* 


industry has long acce pled the 60-cvcle 


electrical aircraft 


60 


equipment 
te sted 
cycle potential of 500 volts (2) 


our 


maximum 


How should high potential test requirements be related 





lo circuibinterruption transient voltages’ If transients of 


everal thousand volts may 


bye exper ted, what is a reason- 
ible and practical high-potential test voltage for aire raft 
short-duration 


equipment? Or can we ignore these 


oltave transients? They are known to have a substanti 
ily smaller effect than sustained voltage, but quantita 
tively the have an unknown effect on our insulation 
materials 

Quite often these transients discharge themselves harm 
lessly across the internal air yaps of equipment, or in 
any event, even if discharging across insulation produce 


tracking slowly. The Air Force-Navy report 
of the Advisory Staff for Aireraft Electric Systems, (3) 


failure rather 


recommends as follows The value specified for high 
potential tests of inductive equipment and circuit-inter 
study of the 


vollage expected in operation of such 


ruptin devices should be based on the 
mia kitntiin sulrue 
equipment with an adequate margin for safety, and to 
allow for deterioration of the insulation in use.” This 
procedure is excellent, but its application raises a host of 
questions, some of which may not be answerable in the 


present state of the art. 


High-Potential Test Voltage 


While transients as high as 4400 volts have been 
shown to exist as the result of opening 28-volt circuits, 
there is insuflicient information in the present state of 
the art to design economically for such transients. There 
fore. it is thought that a better approac h to this problem 
may be to set the high pote ntial requirements high enough 
lo ensure quality insulation that is both practical and 
economical while consistent with the reliability and safety 
requirements of aircraft. Surge voltages in excess of the 
high-potential test voltage could be eliminated by induc 
live discharge devices 

The fact that improved practical insulation materials 
are available with breakdown voltages of 1OOO volts 
per mil or more should be considered. Thus, a 2000-volt, 
OV-cycle high-potential test would ensure that the mini- 


mum thickness of insulation between critical parts would 


Case History—The Mystery coil failure, nor 


coils become hot lo the touch 


Of Valve Solenoid Failures 


did the 


hig 1—A 


ruption-terminal transient 


ecircuibinter 


be of the order of 0.003 in. Of course, thicker insulation 


of lower quality might be used where space and weight 


permit. Where the insulation is subjected to substantial 


pressure, materials that do not cold flow or a much 
thicker nominal thickness must be used 
These problems are not easy or soluble by any rule of 


thumb. They do come under the heading of good ele 


stallation. The 
Fore e Navy 


solenoid report of the An 


Advisory Stafl for Air 


lo the laboratory-trained fault craft Electrical Systems states: “It 


analysis xroup 
BuRNED UI was the explanation 
for the cause of failure of even 
valve solenoids tested during an air vestigation 
craft fire-extinguisher system test 
equipment design engineer rhone 
of whom, however, had experience 
in electrical failure 


manufacturer field engineer, to 


whom these failures were reported over. Insulation between the outside 


came back with still another ver turns of the coil 


sion: “Failure was caused by exces 


sive duty evcle—using a solenoid fact that the solenoid coil was in 


rated for 15 sec on succesive test 
that involved 20 see of ope ration. 
It was 


re ported th it in no case wa potential tests 


there anv smoke during or prior to 


these facts did not 
add up and the manufacturer’s field 
report was rejec ted 
disclosed — that 
sparking had taken 
This report came from a group of the hot end of the coil and the case 
In six of the seven failures, the lead 
between the coil and the terminals 
analysis Vhe had been destroyed 


interruption voltage transient spark 


and the case was 


ternally grounded, it had been im 


possible by means of proper high 


inadequate insulation prior to in 


is recommended that with the excep 
tion of electronic units, no internally 
Laboratory in grounded (aireratt) equipment be 
severe permitted.” (3) 

place between It is indeed fortunate that these 
faulty fire -extinguisher solenoid 
valves were discovered in a_ pre- 
flight test. Once installed on the ai 
by this circuit plane, the fire-extinguisher solenoid 
valve can not be operated without 
firing the COs bottles, which make- 


complete test-out of the system oper 


inadequate. Furthermore, due to the ation very expensive. It is improb 


able that, once installed on the air 
plane, this faulty design would have 
been detected except at the risk of 
discover _ this failure to operate during an emer 


vency 
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hig. 2A 4400-volt transient across a 28-volt 


«6 


dee relay coil when the circuit’ is opened 


trical engineering practice. The writers have re-insulated 
without sacrifice to performance or conductor volume 
ilmost every kind of aircraft equipment. This work has 
been going on over a period of seven years. It is firmly 
believed that cost, weight. and performance can be easily 
maintained at present optimum standards while achieving 
nsulation that will repeatedly withstand 2000-volt high 


potential tests. (An example of a re-insulated coil is 


described separate ly } 

If the high-potential test voltage is set at some nominal 
value consistent with good and economic insulation 
practice then surge voltages over this value should be 
eliminated. It would become the responsibility of the 
circuit design engineer to determine the transient voltages 
present as a result of the 


switching units to be used, 


and if they were in excess of the high-potential test 
voltage standard, to take measures to reduce them. A 
resistor of approximately ten times the impedance and 
LO per cent of the wattage can be used to reduce the 
surge voltage to approximate ly 25 per cent when shunted 
across the common types of aircraft equipment coils 
Gaseous discharge pe ak voltage limiters or rectifier units 


designed for this purpose may be used 


The High Power Arcing Problem 


The primary insulation of the main buses, circuit pro 


tection units and feeders of aircraft systems is critical 


’ 
COMO 


ind to a lesser degree, other avail 


where high current faults are 


possible (4) 
insulating materials 
able insulating materials, with the exception of glass 
bonded mica, have shown a tendency to burn and to con 
tribute to the high power areing problem. Thomas J 
Martin and Raymond L. Hauter of the Boeing Airplan 
Company have shown in the cited article that terminals 
fuse ¢ lips and ezrcuit-inte rrupting units, when mounted on 
many of the common plastic s, are hazardous when operat 
i-phase 115/200 volt, 400-cycle aircraft systems 
of 60-kva capacity, or higher. While investigations of 


the extent undertaken here have not been carried out 


with d-e system voltages, preliminary investigations indi 
cate that almost an identical problem exists where bat 


teries are used to back up a 28-volt system 


Deterioration of Electrical Insulation 


Unfortunately, nearly all the insulation materials avail 
able to the electrical industry deteriorate. The chemical 


changes which cause deterioration are especially acti 


Some Causes of Insulation Failures’ 


Time-electro-chemical atmospheric reactions 


Evaporation of plasticizers from plastics insulation ma 
terials causes embrittlement leading to subsequent vibra 
tion failure of the insulation. 


Moisture is more likely to damage non-operative equip 
ment since the heat of operation tends to dry out operative 
electric equipment 


Electrolytic corrosive action to which metals are subject 
tends also to promote the deterioration of electrical in 
sulation in the vicinity where the corrosive actions occur 
due to the metallic salts generated. Many insulating ma 
terials themselves, when subjected to potential differences 
in the presence of high humidity, rapidly deteriorate 


High temperature deteriorates electrical insulation. Heat 
greatly accelerates the changes mentioned under several 
other heads in this list 


*Based on Cited Reference (3) 


Thermoplasticity and cold flow effects due to temperature 
and pressure often cause thinning of flowing of insulation 
to an extent producing ultimate failure of an originally 
acceptable insulation thickness. Thermoplastic and cold 
flow effects are a function of time as well as temperature 


and may occur very slowly in operation 


Surface contamination 


Tracking or the buildup of a conductive path across surface 
gaps due to carbonization of an insulator by repeated 
circuit interruption inductive surge discharges is @ major 
cause of insulation failures 


Corona discharges rapidly deteriorate some types of 
commonly used aircraft electrical insulation. At high alti 
tude, corona discharges occur at much lower voltages than 
at sea level making this consideration an important factor 


in aircraft insulation deterioration 





materials 
ind leflon 
used 

| ead out 

te d 


Case History—Re-Insulating 
A Coil for 2500-Volt 


High Potential 
prote ‘ 


ilate a coil for All 


high potenti il test 


| it POSSIBLE to if 
SOO-volt retain 
ind secure maximum 

keptices 
illustrated 
in appended drawing of a rew 


original 
reliability? There are 


But it can be 


pace propertse 


ome COTTOSIVE 
dome a i 
ound and with 


solenoid. The 


embled iti 


extingul her types ot 


insulated tered. All 
thie ame pace as the original coil 
had failed had the 
output, perlormance ind 
This was a considered effort in high 
reliability coil windin 
to the fire-extinguisher 
hive fe 


that ind sarne 


ethorency wound and 


ippropriate Complete 
application mental tests 
of this type of vere in use for 


odic 


without 


iture windin 


coil 
spac 
Phe ince 
lip out of the " 


retention of the failure 


provided by edge 


layer in 


oration of 
ulation 
into oceul 


or fall down a titi and i 


high-pot testin 


Mechanicall 


electric 


trength in 


high-di 
lation l An 
ided by using mica 
cellulose 


coil 


mi nae ad 


in con if two coil 


junction with acetate f thi 1 5-s¢ 


ind core and itter 


Other 0 the 


between the 


it other critical point 


ited by the extremes of aircraft environment. In 
the fact that an 
facture has passed all the 


reneral 


insulation, at some stage in its manu 


required insulation tests is 


no surety even in storage the insulation will not 


have deteriorated to the point where the equipment is no 


Phe re fore 


longer airworthy insulation testing may not 


only be required in the control of materials, 


quality 


during manulacturing process, at final inspection 


inspection but 


Some of the 


and at customers acceptance also 


alter 


insulation 


periodically in service and storage. 


factors causing electrical deterioration are 


listed separately 
behind a 


insulation research lags 


few of the 


Unfortunately very 


serious need, A important questions needing 
answers are: 

1. How does repeated dielectric stress affect ultimate 
breakdown, this effect 
fatigue failures 

2. If so, what are the 


Teflon, mica, the 


and is similar to mechanical 


, 


voltage fatigue limit values for 


Mylar 


silicones the vinyls, and other 
materials ? 


5. What is the 


millisecond to 


effect of 


microse ond 


duration in 
the 


voltage stress 
the 
aircraft dielectric 
1. How 
material specifications / 
» Is the 


tracking characteristic of 


range on Common 


materials? 


should aircraft environment affect insulation 


commercially specified arc resistance o1 


our insulation materials useful 
in estimating the performance of an aircraft insulation 


will be 


which subjected to high altitude corona effects 
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such 


material 


not only for 
dime nsionally 


resistance to 
deterioration 


materials 


vibration 
were 
four year 


500-volt hi 


original 
After tour 
il 


reduction 1o 
ittempted test to destr 
did not produce i 


5 min of operation, Of 


insulation wa 


cloth 


bee n 


as glass 
could 


have 
iré idequately 


used is selected 


its high dielectric 
put also to be 


non 
stable 


with good aging ¢ haracteristics 


various 
encoun 


are com 


patible with each other 
| ighty eight of 
l¢ sted 


these coils were 
to 2500-volt 60 A\ ye 


cycle high potential without failure 


Details 


insulated 


showing construction of re 


and 


made The 


environ 


fire-extinguisher valve so 
coils 
lenoid coil 


with per! 


gh-potential retests 


ipparent deteri and interior temperatures were meas 


insulation resist ured a high as 700 | Due to the 


vears, breakdown resilient support of turns on the 


. 
ISO0 volts 60 evel laver insulation 


no ope n circult de 
2000 volt ve loped ind the coils still periorme 


ha been recon at rated output when the test wa 


discontinued. Insulation — re 


istance 
volts 
for 2 min did 
iuse a breakdown of 


ted bout fail 


gohm it O00 


ind 2500 volts 60 evele 


uction measured 2OOO me 
fail 


rated ittent not ¢ 


intern these de 


tLruction le resistant 


damaged coil 


and continued cyeling through 
120 F to 200 FF? 


Phe = are 


a temperature range 


only a few of a whole series of insulation 


problems needing investigation to help us solve the 


critical aspects of aircraft equipment electrical insulation 
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Flexible Ferromagnetic 


Plastics Materials 


The flexible form is believed to permit 
maximum utilization of the inherent mag- 
netic properties of these materials and 
thus the design of highly efficient com- 
ponents, including delay lines, transform- 
ers, inductors, and electromagnetic shield 
ing. Properties and applications are 
reviewed, Rigid core formulations are also 


disc u ssed. 


1 HE DEVELOPMENT OF a new ferromagnetic plastic should 
elhcient electronic 
(trademarked 


ivailable in the form of flexible rod and flexible tape 


design smaller, 


make it possible to 


components. This material lerrotron” ) is 
is well as rigid powdered iron cores. These are character 


ized by continuous operation to 200 C, resistance to severe 


high 


resistivity and 


good 


positive ©O 
I ‘ 


humidity conditions, very impact strength, 


machinability, high volume 
temperature coeflicients. 
Particularly interesting is the more recent availability 
»f the flexible types. At present, the design of a component 
materials necessarily de- 
that are 


designs cannot 


or circuit utilizing magnetik 


rigid and com- 
therefore, take 


laws and ideal constructions 


velops from magnetic 
brittle. Such 


full advantage of the basi 


cores 


paratively 


In classic magnetic theory the permeability of the at 
mosphere surrounding a magnetic circuit determines its 
parameters. In practice, it is only indirectly possible to 


ipproa h the problem by plac ing the magnetic circuit as 


i mer ( ration 


close as possible to a magnetic material having the desired 
With the 


it should be possible to take fuller advantage of classic 


characteristics. flexible ferromagnetic plastics 


theory by designing magnetic circuits essentially within 


a magnet atmosphere 


New Delay Line Design 


As an example, new designs have been tested for dis 


tributed parameter delay lines which are a vital com 


ponent part of guided missiles, electronic computers, and 
fie ld ol Stand 


lines ire 


the more commercial colored television. 


ard flexible 


plastics mandrel with a solenoid winding 


delay now made by wrapping a 
onto which is 
wrapped a dielectric Lape which is covered with a copper 
braid (his 1, Construction A). When 


flexible magnetic rod toroidal 


approximately 


substituting a 
whose permeability is 
» for the plastics mandrel (Fig. 1, Con 
struction B), it is possible to increase the delay time per 
length two-fold. This is tru 
unit length is proportional to inductance times capat 
iLance At the same time, the 


Is also iIncreast d \s 


unit since delay 


time per 
characteristic impedance 
a result, in order to maintain a con 
stant electrical length, the physic al length is reduced 
Alternately, it is possible to 
ind decrease the 
the distributed 


wrapping a flexible 


increase the time delay 


characteristic impedance by increasing 


capacitance Ihis can be achieved by 


magnetic tape with a 


imately 6 


toroidal pel 


meability ol approx and a relative dielectric 


constant of approximately . over a solenoid wound on 


a plastic srod (Fi |, Construction C). If then, both the 
inductance and capacitance are incre ased, the time delay 


per unit length will be the char 


fall depending 


rreatly increased, while 


acteristic impedance may rise or upon 


the ratio of the rate of increase of inductance to capac 
itance, 


iixperimentally i flexible delay line Fig. 1, Construc 


tion D) was made with a flexible Ferrotron rod 


relative 


perme ibility, 5), a solenoidal winding which was 


ove! 
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Construction | A B D 


| 
| 


Rod Plastic | Ferromagnetic 


plastic” 


Plastic Ferromagnetic 


plastic 


i 

‘ene 
Tape Plastic 
plastic’ plastic’ 
| 


Time Delay 0.40 | 0.82 


a sec/ft 


| 

Plastic | Ferromagnetic) Ferromagnetic 
| 
| 


1.16 1.57 


i 
1550 | 1950 | 1000 1500 


Characteristic 
impedence ohms 


"Polymer Corporation Ferrotron 


wrapped a flexible tape of the une material (relative 


permeability »: relative dielectric constant, 6). and 
copper braid. In this instance the time delay per unl 
length was increased four-fold over Construction A, while 
the characteristi 


All of the 


altered by changing the ratio of the diameters of the 


impedances was essentially the same 
electrical and maeneti« parameters can bye 


component parts. very much the same as in 


Other Design Uses 


lo mention a few obvious applications, this flexible 
magnetic tape can be incorporated in: (1) Combined 
insulation and core material around or between the wind 
ings of transformers, chokes and similar inductors: (2) 
electromagneti« shielding where isolation around em 
issive components ts desired: (3) a magnetic base or 
overlay for printed circuit) inductors (4) a means ol 


trimming induc live devices im veneral (oO) magnets 
bobbins for coils: (6) various flexible constructions to 
produce variable inductanes 

Po illustrate some of the possibilities, the following 
experimental examples are given 

Iwo tightly wound coils were constructed with identical 
dimensions, one with wire insulation made from flexible 
magnetic tubing, the other with standard plastics insula 
tion. Measurements showed that the coil with flexible 
tubing had 21% inductance of the 


magnet times the 


coil with standard plastics insulation. In another similar 


comparison, but using a flexible magnetic tubing of 


higher permeability the inductance was greater by a 


factor of five. Essentially. in the foregoing examples the 
coil has been put in the core instead of around it. This 
brings all parts of the coil into intimate contact with the 
core which, in effect, now acts as an “atmosphere having 
higher permeability 

In still another experiment, a toroid (toroidal per 
meability, 7: QO, 800) was tightly wound with wire. The 
inductances and a were measured at »> me, lwo other 
multilayer solenoidal coils were wound using exactly the 
same leneth of wire as used in the toroidal coil. The 
One solenoidal 


while the other 


solenoidal coils had a form factor of 1 


coil utilized standard wire insulation 
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Fig. 1 
combinations of plastics components and Fer- 
rotron ferromagnetic plastics materials. A Fer- 
rotron 


Delay-line construction using various 


all-emagnetic plastics tape and rod 
construction is shown right (Construction D 
in chart), The Ferrotron material is grayish 
in color. 


) 


hig Sectional view of experimental construction of magnetic 


plastics tape and metallic foil adaptable for inductor, capacitor, 
and transformer design: Hf a voltage gradient exists between 
| and 2 (3 and 4 open cirenited) a useful high-frequency 
inductor is obtained since it has a larger surface area, compared 
to conventional wires. If the gradient exists between | and 4, 
a capacitor is obtained with large inductive component. If the 
gradient is between | and 2, while 3 and 4 are not open circuited 
but connected to a load, an induced voltage is produced in 3 
and 4, thereby obtaining a transformer construction. With full 
metallizing on both sides of the tape, an isolation transformer 
1:1] ratio) is obtained 


utilized the flexible magnetic insulation. Measurements of 
inductance and a were then made on these coils and 
related to the toroidal coil whose values were considered 


unity. The following data were obtained: 


Solenoidal coil Solenoidal coil 


Toroidal with standard with Ferrotron 
col wire insulation wire insulation 
Relative 

inductance 1.00 
a) 1.00 


Volume 1.00 0.15 


PIRCTRICAT 











4( 6( 
Temperoture deg 
Fig. 3 Temperature coefficient magnetic 
ferromagnetic 


permeability of a 
plastics formulation (Ferrotron 119) utilizing 
Carbonyl SF powdered iron as the magnetic constituent. Values 


plotted are at 50 me 





values ws frequency of Ferrotron 119 


hig. 5 Temperature coefficient of O for construction using a 


Ferrotron ferromagnetic plastics rigid core. Frequency, 50 m« 


Note that the 


tape insulation had 70 per cent higher relative inductance 


solenoidal coil using flexible magneti« 
than the toroidal coil, approximately the same Q, but 
occupied only one-seventh of the volume 

Typical values of the electrical and magnetic prop 
erties of the flexible magnetic tape used in these experi 
ments are: toroidal permeability of 5: Q of over 500 
dielectric loss factor of 


strength of 150 volts/mil: and volume 


relative dielectric constant of 7: 
0.005: dielectric 
resistivity of 10° ohm-cm. 


A more novel application is based on the insepara 


bility of inductance and capacitance in flexible tape as 


illustrated by the construction shown in Fig. 2. The tape 
has two conductive surfaces obtained by metallizing o1 
using metallic foil. It is spirally wound so as to physically 


resemble a paper capacitor 


MARCH 19 


For the purpose of providing an improved powdered 
iron core to operate with high temperature capac itors, 
this ferromagnetic plastics material was produced in a 
kerrotron 119, 
powdered iron as a magnetic constituent. It has been de 
(Other lor- 


various tre- 


special type, which uses Carbonyl Sk 
signed for use above the frequency of 1 m« 


mulations are available for service at 
quencies, ) 

The permeability of Type 119 is constant over a wide 
range. tests showing a value of 7 over fre- 
at 23 Ot tar greater 


frequency 
quencies from 30 me to LOO me, 
importance, however, is the ability of the material to 
maintain this constant value after prolonged heating at 
200 C for 400 hr, or after prolonged moisture aging at 
100 per cent RH for 400 hi 


of permeability anc 


Che temperature coethicient 
the values of Q versus frequency 
are shown in Figs. 3 and 4 respectively. It should be noted 
that Q is virtually unaffected by long-time heat aging 
or by long-time moisture aging 

\ unique property of this material is the positive 
temperature coetheient of Q. experimentally this value 
was determined to be approximately --0.08% AQ /deg © 
A study of the plot will show that the 0 


of the coil with an air core decreases with temperature 


(see big J). 


Phe composite Q with the core in place increases with tem 
value of Q for the Type 119 
the net change of @ of the 


air coil is added to the measured value of Q for the coil 


perature. To obtain the 


material itself (upper curve), 


with the core. Essentially this means that this core ma 
terial operates even better at elevated te mperatures where 
is most electronic materials and components become pre 
vressively poorer 

Both permeability and Q values have shown stability 
when aged at room conditions Samples tested after one 
yeal show no change in value kixceedingly long shelf 
life or storage can be expected under almost any con 
ditions. Likewise the volume resistivity will remain at 
10'° ohm-em. 

Although there are no standard impact tests for pow 
dered iron cores, experimental laboratory tests on ber 


rotron indicate impact strength 70 times higher than 
commercial powdered iron cores and the reasons for 
ductile and 
It can be used, therefore 
conditions. The ductility of the 


standard 


failure are entirely different. This material is 
will dent but not crack 
high shock 


permits machining on 


under 
materials 
metal working equip 


ment. 


Applications 


Most applications for the rigid formulations have been 
for defense projects still under classification. One project 
however, involved the construction of an oscillator which 


must withstand elevated temperatures and have a tol 


erance of 25 cycles plus 1.25 ecycles/megacycle at the 


output frequency at 1.5 me to 6.0 me. This oscillator wa 
manufactured using a Ferrotron tuning slug core com 
bined with high-temperature-stable glass capacitors. In 
another application this material has been successfully 
tested as a load core in the final tank circuit of a portable 
all purpose ground transmitter designed to operat under 
severe conditions (continuously for 24 hr at 120 F and 
intermittently 1% hr on and 1% hr off for 500 hr) 

Other applications include i-f amplifiers at 6 to 20 m« 
at a temperature of 100 C; a core for an i-f transformer 
at 16 me; and as special high-temperature, high-frequency 
filters. 





Fig. 1l—Single-plate selenium rectifier 
assembled with a petal type electrical 
pa contactor. 
Tear] 
oe Ted 


Fig. 2—Cross-section of selenium rectifier 


plate used for center contact assembly. 


? 


Fig. 3—Cross-section of bellows spring 
contactor. Outer annular groove provides 
capillary gap, inner grooves permit bel- 
lows action. Photograph at extreme right 
shows application. 


Bellows Spring Contact 


for Selenium Rectifiers 


Innula LTOoOOveS ti dished Spring design electrode In the past, there were two gener ul methods of 
making electri al contact to the counterelectrode on i 

eliminates paint seepage under contact dustrial selenium rectifiers—the petal type and the cente1 
contact type. In the petal type, Fig. 1, contact to the counter 

and reduces ohmu drop between spring electrode is made by the outer rim of a slotted, dish-shaped 
bra pring-washer. In assembling the rectifier stacks, an 
and counterelectrode insulating washer, slightly thinner than the depth from the 
to the rim of the contacting spring, is placed between 
upporting plate and the spring. This washer limits the 

ure exerted on the countereletrode when the assembly 


ire tightened too heavy i pressure at this contact 
ATALDO, Asst. Gene VI 
pie at. Recrivier CORPORATIO 


( f 


may cause the counterelectrode material to penetrate 

thin layer of selenium, resulting in a short circuit. To 

her minimize the possibility of a short, a small area 

d the assembly hole is masked during the application 

counterelectrode 

the petal contact method, difhculty is encountered 

M RECTIPIN \ ne on ry rapid evolu vlien the rectifier is coated with a protective finish Due to 

rst production in this counts n 1938.* The capillary action the finish seeps beneath the outer periphery 

ecent development to further improve its performance if the contact, causing a reduction in the contact area and 

been made on the method of making electrical contact in increase in the contact resistance between the spring and 

to the mterelectrod saterial o , elenium rectifier counterelectrode. Test data indicate that this phenomena 
plat naw method utilize ee ring occu regardless of the contact pressure 

A selenium rectifi te esnentialiv o vase plate, a In the center-contact method, the central area around the 

elenium lave: d a counterelectrode of metal allo | issembly hole is coated with an insulating varnish or is 

hase plate and counterelectrode serve as positive and negativ overed by a thin insulating washer prior to the application 

of the selenium as shown in Fig. 2. The counterelectrode 


iterial 18 applied over the entire rea, except for the outer 





5/g in. diam > 


25% outside diam 
FIG. 3 


and inner edges. Contact then can be made directly to the 
counterelectrode with a flat metal washer. 

With this center-contaet method the contact area is limited 
by the size of the contact washer used. The diameter of this 
washer is usually much smaller than that of the petal contact, 
and consequently the current density in the contact area is 
greater. This increased current density results in a higher 
temperature rise at the center of the cell, a highly undesirable 
condition. During normally encountered overloads, the 
current density and the temperature rise both increase very 
rapidly. If the heat is not removed as fast as it is developed, 
it may prove detrimental to the rectifier. Center blow-out of 
the rectifier plate on high current applications is a common 
result of this effect. Moreover, the seepage of protective 


finish beneath the washer can also occur with this type of 
contact due to capillary action, thereby further increasing 
contact resistance. 


In summary, both types of contact methods have one or 
more of the following disadvantages: (A) Possibility of 
paint seepage onto the contact area, (B) limited 
area, (C) increased contact resistance, and (D) 
temperature rise at the contact surface 


contact 


increased 


For these reasons a long range program of designing a 
new contact spring was initiated. The improved design was 
intended primarily for rectifier plates having an area greater 
than 9 in. sq where the problem of collecting current was 
more severe due to the higher current ratings. As an interim 
measure, a special high temperature electrical tape was de 
veloped for us and was used to cover the outer edge of the 


petal contact to the metal alloy, thereby eliminating paint 


hig 1 Comparison of paint seepage under open and closed 
type petal springs (center and left) and the bellows 


spring, 
right. 


seepage. This method has proved entirely satisfactory, but 
is a cumbersome production process 

The design of the bellows spring was evolved after many 
painstaking experiments over the past several years. Empha- 
sis was directed primarily toward the prevention of paint 
seepage and the resulting reduction in contact resistance 
Using a solid dish-shaped brass washer, it was found that a 
capillary gap was necessary to preclude capillary action into 
the contact area. Such a gap was obtained by forming an 
annular groove on the upper surface of the spring near the 
outer edge. Tests showed that the protective finish seeps 
up to the gap but does not continue beyond this point. 

Although the detrimental effect of capillary action was 
stopped, this single annular grooved spring was found to be 
unsatisfactory due to poor electrical contact. Using a special 
electrical jig, it was observed that the inside surface area af 
the spring did not make sufficiently flat contact with the 
counterelectrode surface. This difficulty was eventually over 
come by adding two additional annular grooves between the 
outer groove and the center of the spring, Fig. 3. These 
grooves permit a bellows action to take place so that, except 
for the annular grooves, the full surface of the spring makes 
contact with the unpainted counterelectrode. 

To prove the effectiveness of the bellows spring, a large 
number of single-plate rectifiers were assembled using both 
open and closed type petal springs and a bellows spring. All 
these stacks were painted in the normal manner. After the 
paint finish was cured, the spring contacts were removed 
Comparison can readily be made in Fig. 4 on the extent of 
the paint seepage. Paint seepage was stopped at the capillary 

roove of the plate with the bellows spring contact 

This same group of samples was subjected to high pulse 
loading at approximately 20 times normal current density 
The contact drop was found to be substantially lower on the 
bellows spring over that shown on equivalent petal contact 
ind center-contact type assemblies 


Based on laboratory and field tests over a period of more 


these conclusions can be drawn for the 
spring contact 


than two years 

be llows 
\) Ohmic drop between the spring and counterelectrode 

iterial is materially reduced 

i) Temperature rise at the contact surface i 


educed 


( Paint seepage | 


materially 


definitely eliminated beyond the 


ipill iry gap 


(lon equt ntly, the he llows 


spring ha been idapted i 
tandard on selenium rectifier plates now being made b 


nternational Rectifier Corpor ition, It is considered a major 


idvancement in the performance and reliability of selenium 


ectifier 
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Stepping Switches Speed Circuit Testing 


W. W. HANNAN and CHESTER ESTEP mally closed relay contact. This circuit 
Llectronics Division, Dit-Meo, Ine i first tesied for the closed or conti 
Kansas City, Mo 

[HE INCREASINGLY COMPLEX electrical 


uuity condition; then, the relay in the 


circuit is energized and the circuit 


control systems in industrial equip 


tested for the open or discontinuity 


ment, business machines, aircraft, et 


condition, The discontinuity continuity 


are making new demands on testing test is for a circuit associated with a 


Manual methods of circuit 
disad 


such as the many possibilities 


techniques 


normally open relay contact. In- this 
| 


tested first for the 


open condition and then the relay 


checking have shown several 


int the circuit ts 
vanlapes 


of human error, the high cost and the coil energized and a test made for the 


considerable lengths of time involved 


closed condition Ihe continuity and 


fo overcome these drawbacks and to short test is for circuits that do not 
festing on an automat pass 


basis, the Model 250F Universal Auto 


matic Functional Tester (Fig. 1) was 


put cireuit through relay contacts 


Faults are indicated by error lights 


controlled by a detector unit that de 


leve lope d l sing stepping switches to fines thre fault 


according to preset 


weep” the branches of extensive eles standards. The tests are made with ] 


trical control system the unit com amp at 24 d-c volts. Any value of con 


pletely tests as many as 200 circuits tact resistance from less than 0.5 ohms 


in GO see to LO ohms can be preset into the detec 


Four types of test an be made tor unit, as good or bad circuits, when 


ontinuity discontinuity discontinuity 


testing normally closed contacts. Values 


continuity continuity and short eir ol res 


istance below | megohm = are 


cuit. The continuity—-discontinuity test 


defined as an error when testing through 


is for a circuit associated with a nor normally open relay contacts 


a inncennsesessebeebeeee, ehre 
sees 


hig. 1 (left) 


Automatic 


Programming. bach test position may 
be programmed for the desired type 
of test by placing a value of resistance 
in a position on the program board 
that corresponds to the test position 
This value of resistance is transmitted 
to the detector unit to tell it what type 
of test to make. The program board 
consists of 16 Amphenol connectors 
The signal from the program board 
is fed into the detector by means of 
eight banks on a stepping switch, each 
of which has 25 positions. The circuits 
to be tested are selected by another 
stepping switch with eight banks and 
25 positions per bank. These stepping 
switches move in synchronism so that 
the test position and program selector 
switches are on identical 


Each bank of the 


switch is 


positions 
program selector 
selected at the 
completion of 25 test positions by a 
bank selector stepping switch. With 


this arrangement, the test position selec 


stepping 


tor and program selector are always in 
synchronism and the detector unit gets 
the proper signal for each test position 

Control Circuit. The sequencing of 


the stepping switches is controlled ir 


circuit tester features control 


panel with matrix chart to identify circuits being tested 


big. 2 (below) 


Block diagram of functional tester 
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such @ Mdlitier as to Insure the needed 
synchronism. Each time the power to 
the tester is interrupted, it automati- 
cally recycles back to the No. 1 or 
start position. Fig. 2 shows a_ block 
diagram of the functional tester. When 
the power is first turned on, the control 
circuit takes over and recycles the tester 
to the start test position. After the start 
position has reached and the 
begun, the control 
circuit is controlled by the advance 
circuit from the detector unit. Fig. 3 
shows the diagram of the control circuit. 

It can be seen that stepping switches 
1, 2, 3 and 4 are stepped in synchronism 
when the power is turned on. After all 
four switches have recycled to the 26th 
or home position, stepping 
5, 6 and 7 


been 


testing sequence 


switches 
can recycle to the home 
position. Due to the interlock circuits 
in bank No. 1 of stepping switches J, 
2, 3, 5 and 6 and the O/N (off-normal) 
contacts of stepping switches 4 and 7, 
the test cycle cannot start until all 
seven stepping switches are in the start 
position. During the reset cycle, the 
stepping sequenced by 
their circuit-interrupter (CI) contacts 
until they have reached the home posi- 
tion. As soon as all seven stepping 
switches are on this position, RI is 
energized and held through a set of 
holding contacts. Now, the Cl contacts 
are bypassed and the stepping switches 
can be advanced only through R2 con- 
tacts 


switches are 


As soon as R] is energized, the ad- 
vance relay acts to energize R2, causing 
stepping switches / through 4 to ad- 
vance one position. Stepping switches 
5, 6 and 7 advance one position for 
each 25 positions of stepping switches 
/ through 4. This sequence of operation 
is followed through the entire test 
cycle or until a fault is encountered. 
When that happens, the advance relay 
is prevented from opening by the detec- 
tor unit and the testor will not advance 
until the fault is cleared or until the 
reset switch is actuated to bypass the 
fault. 


The advance circuit is controlled 
from the detector unit and, in turn, the 
advance circuit controls the control cir- 
cuit during the testing cycle. As shown 
in Fig. 4, associated with the detector 
unit are four relays. Two are program 
relays: relay R9 recognizes continuity 
and relay R11 recognizes discontinuity. 
Contacts from these relays control the 
relays in the relay circuit. 
When a fault is encountered, the cir- 
cuit from the detector unit to the ad- 
vance circuit is held open, preventing 
the advance circuit from operating. This 
likewise renders the control 
inoperative. 

External 


advance 


circuit 


Energization Circuit. The 
voltage used to energize relays or other 
resistive devices in each test position is 
also controlled from the detector unit, 


MARCH 1956 


Fig. 3 


as shown in Fig The application 


of external voltage is controlled by 
R13, which is energized from the detec 


tor unit. The contacts on R9, RIO, RII 
or R12 in the detector unit must be 


closed before R13 can be picked up to 


ipply external voltage to the original 
test position. RJ0 and R12 are program 
relays. RIV is energized on test posi 
tions programmed to test for continuity 

discontinuity, while R12 is picked up 
in positions programmed to test for 


When mak 


continuity test, the 


discontinuity—continuity 


ing a discontinuity 


Schematic wiring diagram of the control circuit 


Advance 
relay 


Control 


circuit 


big. 4—Advance circuit and its relation- 
ship to detector unit and control circuit 


big. 5—External energization circuit shown 


with the detector unit that controls it 


<- | 


{ 
| 
| 
| 
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tennessee 


normally open contacts of R13 cannot 
be closed until the discontinuity 


tion has 


condi 
been satishied because the R12 
contacts are transferred and R13 is 
not energized until a discontinuity has 
activated RII. When RII picks up 
R13 will apply voltage to energize the 
relay under test and the continuity test 
ean be When making a 
continuity-discontinuity test, R13 can 
not be energized until the continuity 
condition has been satisfied 


‘ omple te d 


External voltage is applied to CN5 
ind CN6 on the tester to be used in 
each test position by an arrangement 
of stepping switches. These 


ynchronism with 


stepping 
switches operate in 
the test position selection switches and 
make the voltage available in the cor 


re ponding test positions 


Test Circuit. 


are selects d by 


The circuits to be tested 
two telephone-type step- 
ping switches. One switch selects one 
termination of the circuit and the other 
switch selects the 
Dhese stepped in syn 
chronism. The two test position selector 


other termination 


switches are 
switches can be thought of as trans 
mitter and receiver. One switch trans 
mits a signal from the power supply 
to the circuit under test. The other 
switch receives the signal and feeds it 
into the detector. The detector deter 
mines whether it is a good or bad cir 
cuit, Circuits to be tested are connected 
to the tester by means of four 100-con- 
tact Amphenol quick-disconnect con- 
nectors. This provides 400 connections, 
one each for the terminations of 200 cir- 
cuits. Each of the stepping switches 
consists of eight banks with 25 contacts 
per bank, for a like total of 400 con 
tacts. A new bank on the test position 


selector switches is selected by the bank 
selector switch after each 25 test posi- 
tions 

The control panel includes a matrix 
consisting of 25 pilot lights in a hori- 
zontal row and eight pilot lights in a 
vertical row to provide test positions. 
A removable chart with 200 squares 
is placed in the outline of the matrix 
lights. This chart has eight horizontal 
rows with 25 squares per row, each 
horizontal row corresponding to a bank 
on the test position selector switch. 
Terminations and descriptions of the 
circuits being tested are written in 
these squares so that a reference to 
the matrix chart will tell exactly what 
circuit is at fault when an error is 
encountered, Circuits to be tested are 
connected to the tester by means of 
simple, straight-forward adapter cables 
which allow the tester to check any 


electrical system , 


Standard Drive Adapted for Hoist Application 


SY MODIFYING A STANDAKD packaged 


adjustable-speed drive, designers of a 
drop-bottom heat treating furnace were 
ible to economically achieve the re 
quired range of hoist motions. Described 
as the world’s largest, the furnace is 
mounted on wheels that run on tracks 
straddling the quench tanks and load- 
ing station. The furnace is a vertical 
cylindrical type heated with electrical 
ribbon elements and is provided with 
yas-tight controlled 
Loftus Engineering 
( orporation of Pittsburgh designed and 


seals for atmos 


phere operation 


Fig. 1 Schematic diagram tor door- 
opening control. In opening, door moves 
downward then across away from the 


path of descent of the load 
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built the 
Ine 


furnace for Metallurgical, 


[wo hoists are employed, one for 
operating the bottom door and _ the 
second for loading and unloading the 
furnace. The latter operation is the 
more critical of the two and requires 
a drive with a 10-to-1 speed adjustment 
so the furnace can be loaded carefully 
and the work quenched rapidly. A 
normal cycle of operation consists of 
running the furnace over the loading 
station, opening the bottom door, rais 
ing the work into the furnace slowly, 
closing the door, heating, moving the 
furnace over the quench tank, opening 
the bottom door, plunging the work 
rapidly into the quench, and returning 


the furnace to the loading station 


ib ale oH Heibe Ht He we 
= 


eH H o—W-? 


it 


work hoist drive. These represent modifi- 


Revised circuits employed for 


cations of standard circuits 


Ihe main furnace traverse drive was 
provided with a fluid coupling to 
cushion the starting shock thereby re- 
ducing the possibility of damage to the 
heaters by movement of the load. In 
closing, the bottom door is traversed 
under the furnace, then hoisted to seal 
the opening. This motion is made con 
tinuous by the use of limit switches 
When the close button is pushed, the 
traverse motor moves the door under 
the furnace; a limit switch stops the 
starts the hoist 
and another limit 


traverse and drive, 
stops the 


hoist. To open the door, the open button 


switch 


is pushed and this sequence of events 
occurs in reverse. This control circuit 
is shown in Fig. 1. 

1 he heaters are controlled by con 
ventional heavy-duty heater contactors 
and temperature control instruments 
The heaters are arranged in three zones 
top, center and bottom. 

The critical hoist control was made 
up of a 


standard adjustable-speed 


ws eibe He 


oe (RM) 


Fig 3—Original circuits supplied as 


standard with packaged adjustable-speed 
drive. 


ELECTRICAL MANUFACTURING 





drive with a d-c motor and auxiliary 
limit switch and relay circuits. The 
schematic drawing, Fig. 2, shows the 
final (altered from standard) control 
circuit. For purposes of comparison, 
the schematic drawing, Fig. 3, shows 
the standard control circuit used with 
the drive. 

Chere are several other units in this 
drive control that were not changed, 
hence are not shown. The hoist control 
is interlocked with the door motion. 
In Fig. 2, the door-opening limit 
switch DOLS assures that the door is 
open before the hoist lowers. This 
prevents the lowering of the work or 
the hook onto the closed door. The 
furnace traverse and the door circuits 
are interlocked with the hoist, making 
it impossible to move the furnace or 
the door unless the hook is completely 


raised and hook-up limit switch HULS2 
is tripped. 

In Fig. 2, which shows the changes 
and additions, relay CR was added to 
permit the automatic transfer to jog 
speed as the hoist approaches its final 
stop. The normally closed CR contact 
isolates the jog contacts RU and RD 
until they are needed. 

The slowdown or job relays RU and 
RD are controlled by the 
switch. A two-circuit switch was substi 
tuted for the single-circuit switch in the 


original schematic. 


selector 


The slowdown relay 
is energized by limit switch HULSI 


in the up 


direction; a second 


HULSI 
RR circuit and a 
contact on Rl 

and CR. 


through the CR normally closed contact 


contact on opens in the 


normally ‘ losed 
de-energizes RR 


This connects the jog speed 


and the RU relay contact. The hoist 
will then continue until limit switch 
HULS2 stops the motor and de-ener- 
gizes relay RU. 

In the lowering direction the same 
operation is followed with limit switch 
HDLS1 switching over to the jog speed 
and HDLS2 stopping the travel. A by 
pass circuit Was added to the lowering 
circuit so the hook can be released 
from the load fixture. The operator 
for limit switches HULSI], HDLSI and 
HDLS2 is attached to the hoist cable 
The switch HULS2 is mounted on the 
top of the furnace and is operated by 
the seating of the seal collar 

The speed of the hoist varies from 
145 to 450 ft per min. This hoist control 
gives the operator the required speed 
range that the work requires with auto 


matic slow down and stop 


Salvaging Valuable Components from Brazed Assemblies 


M. B. LEMESHKA 
Tube Division 
Rapio CORPORATION OF 


Lancaster, Pa 


AMERICA 


SALVAGE OF VALUABLE MATERIALS and 


components from defective brazed as- 
semblies is made possible in a unique 
process, based on the solubility of 
brazing alloys in mercury vapor. The 
method permits the intact 
of insoluble 


separation 
components joined — by 
soluble silver, copper, zine and gold 
brazing alloys. Separation is accom 
plished at relatively low temperatures 
without mechanical or thermal stress 
and with little expense. The method is 
currently used for reclaiming intricate 
ind expensive tube parts of tungsten 
tantalum, molybdenum, nickel and other 
scarce metals. The process, however 
can be applied equally as well to any 
electrical or electronic assembly that 
does not contain copper or other metals 
soluble in mercury. 

As shown in the accompanying table, 
the Group | elements of the Periodic 
lable 
gold) are soluble in mercury. Elements 


in Groups V, VI, VII, and VIII (in- 


cluding iron, nickel 


(including silver, copper and 


cobalt, tungsten 
and molybdenum) are insoluble in 
mercury. The brazing alloys most com- 
monly used in tube construction are 
alloys of silver, copper, gold, zine or 
cadmium, all of which are in the soluble 
group. Fortunately, all metals used for 
parts construction, except copper, are 
When an as- 
sembly of Group B metal parts, joined 
by Group A metals, is immersed in 
vapor, the Group A_ metals 


amalgamate with mercury and are com 


in the insoluble group 


mercury 


READER INOUIRY SET 


pletely removed from the issembly 
Thus, the Group B parts are recovered 
separate, intact and free of the Group 
\ metals 

As shown, the assemblies to be sepa 
rated are placed in a basket within an 
insulated steel tank 


having a water 


cooled cover. Mercury, on the floor of 
the tank, is heated and boiled (at 357 
C) until the tank is filled with vapor 
The Group A mercury-soluble metals 
in contact with the vapor rapidly be 
come pasty amalgams The 


contact with the 


vapor in 
water-cooled cover 
condenses into drops of pure mercury 
and falls back over the work. These 
droplets rapidly rise to work-load tem 


perature of s57 flow downward in 


Mer 


cc 


[aoe | 


q 
4 
if 
2a: 
1 
q 
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A 
vie yop 


— 
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a 


+ 
+ 


equilibrium with the mereury vapor 


ind carry the amalgamated Group A 
metals to the bottom of the tank 

The initial flow of condensed mercury 
contains Group A metals to the limit 
of their solubility in mercury at 350 C 
As the amalgam flows downward, all 
of the Group A metals are transferred 
to the bottom and the mercury separate 
into its pure state, Since they cannot 
evaporate or distill at the relatively low 
temperature of 357 C, all of the Group 
A metals remain at the bottom. The 


operating temperature is self-regulating 


i $57 C and does not require a con 
troller 


Me rcury possess¢ 1 low heat ot con 


ition | ol water ind a very 
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low specific heat (40 of water). The 
relatively low specific heat and heat of 
vaporization provides complete re-cycl- 
ing of a 10 lb charge 25.3 times each 
hour (10 kw heat input). As a result 
the work load is flushed or leached by 
the mercury falling from the cover at 
the rate of 253 |b per hr. The initial 
charge consists of 3 to 5 lb per cu ft of 
tank volume 

Two procedures are taken to assure 
that poisonous mercury vapors do not 
leave the tank: (1) A relay is placed 
in the water line to cut off the heat in 
the event of water supply failure, and 
(2) an open mercury-condenser pipe 
is vented to the atmosphere so that 
mercury vapor can be discharged in the 
event of failure of both water supply 


and heater-cutout relay 


Work which tarnishes or oxidizes at 
357 C may be protected by introducing 
a flush of inert or reducing gas. Also, 
parts that are susceptible to heat 
damage can be processed at lower tem- 
peratures provided that pressure is re- 
duced. For example, operation may be 
carried out at 100 C if the end of the 
return connected to a 
pump so that a pressure of 0.3 mm of 


mercury is maintained 


condenser is 


Removal of all mercury-soluble ma- 
terials from the work usually takes 
several hours. At the completion of a 
run, heat is shut off and the parts 
cooled to room temperature. Normal 
cooling time for the unit described 
is 8 hr. To remove all traces of mercury, 
parts are immersed from 10 to 20 min 
This acid 
completely dissolves mercury but does 
not attack metals in Group B. After 
thorough rinsing and drying, parts may 


in concentrated nitric acid 


then be re-used O00 


Solubility of Commonly Used Metals 


GROUP A GROUP B 


Insoluble in mer- 
cury (Approx!- 
mate maximum 


solubility 0.00008 
per cent at 350 C) 


Soluble in mer- 

cury (Approxi- 

mate solubility 

1 to 33 per cent 

at 350 C) 

Silver Iron 

Copper Nickel 

Gold Cobalt 

Lead Tungsten 

Tin Molybdenum 

Cadmium Tantalum 

Aluminum Zirconium 

Zine Germanium 
Platinum 
Palladium 
Chromium 
Titanium 


Capacitors for High-Temperature Pulse-Forming Networks 


W. M. ALLISON 

Technical Advisor to Field Engineering 
Spracue Evecrnic Company 

North Adams, Mass 


LIGHT-WEIGHT CAPACITORS for operation 
under oil or pressurized in air-borne 


radar modulators at 


voltages up to 
20,000 and over a temperature range of 

95 C to 4- 150 C, were required un 
der Signal Corps Contract DA-36-039 
se-4251. The capacitors had to be cap 
able of operation in pulse-forming net 


works 


furnishing substantially 


trape 
zoidal pulses with rise time, duration, 
duty cycle, ete., in keeping with present 
Meeting 
these requirements became a problem of 
integrating suitable materials into the 


design. 


requirements of such service 


Sprague, for some twelve years, has 
made pulse-forming networks with 
stacked (suitably 


and clamped), oil-impregnated paper 


mica impregnated 


polystyrene (filled with silicone oil) 
and had carried on development work 
with various other dielectrics for use 
in pulse-forming networks. These other 
dielectrics, such as glass films, Mylar, 
Teflon, et did not prove, in our ex 
perience, to be particularly suitable 
Paper was used in the majority of 
applications but suffered from change 
of capacity and, therefore, pulse length 
and impedance with change in tempera 
ture, and from losses which made heat 
engineering necessary at high power 
Mica 


was satisfactory over the temperature 


level or at high temperatures 


range but was considered undesirable 
because of its limited availability, its 


140 


cost, and the large physical sizes re- 
quired to accommodate the clamping 
structure. Polystyrene and polyethylene 
are limited to 85 C. maximum. Sub- 
stituted styrene polymers, Kel F and 
other low-loss film materials were con 
sidered, but no reliable sources of sufh 
ciently thin and uniform film had been 
developed by 1953 
had been able to process Teflon tape to 
less than 1 mil thickness. 

Preliminary work with this thin 
leflon tape indicated that while low- 
loss capacitors could be 


Sprague however 


made to op 
erate over the temperature range of 

55 to -- 150 C for short times, the 
capacitors subject 
to corona during life tests and the low 


were occasionally 
tability of Teflon in the presence of 
corona is well known 

Teflon 


suitably 


A high percentage of (plus 


foil) capacitors, processed 
with liquid impregnants, could be made 
corona free, but we at Sprague were 
uneonvinced that they would remain 
so over such a wide temperature range 
unless the kept under at 


Since 


liquid were 


mospheri pressure of higher 


liquid impregnants do not penetrate 
foil or continuous film, a fibrous or por- 
ous dielectric spacer seemed desirable 

Glass fiber 


material was considered, but the low 


made into a_ paper-like 
dielectric constant and low breakdown 
voltage of the material then available 
prec luded its use 


Mica paper 


was found to be capable of impregna 


became available and 


tion. Since mica itself was known to be 
corona resistant, we investigated it for 
this program. This paper with certain 


12% 500 
1%'OD 


~—— 


Cross-section of Sprague capacitor as 


sembly utilizing mica-paper dielectric 
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Where can you use VIAIRIFIL|O|? 


(the highly flexible Class B Sleeving and Tubing 
that licks Class A in performance = equals it in price) 


a 
ee 


@® MORE FLEXIBLE — can be 
bent, even tied in knots, 
without cracking or crazing. 


@ INHERENTLY STRONGER — 
stands up under vibration, 
varnishing, baking. Good 

mrt iMiti Mlle 


FREE 
TEST 
SAMPLES 


Mail coupon 
for yours 


CORPORATION | 


Makers of Electrical / 
Insulating Tubing - 
\and Sleeving | 7 


READER INQUIRY SERVICE CARDS. PRECEDING 


BACK 


@ MORE RESISTANT ‘to water, 
alkalis, mild acids, common 
YMC MIME Lalo Mes lates 


aad 
4 yn 

WT ts 

aw es 
@ MORE STABLE—retains di- 


electric value when pulled 
back during soldering. 


@ LONGER LASTING at high 
temperatures — withstands 
lett ML Malle mle 0 Oe o 


@ WIDER RANGE — available 
in 3 NEMA grades, 10 col- 
ors, coils, 36 Te tar melas 
short lengths. 


Cuts inventory, too! 


Superior to Class A insulation in performance 


price 7 


yet on a par with it in 


Varflo Sleeving and Tubing can be used economically for all 


Class A and Class B installations. This low-cost adaptability of Varflo 


enables many of our customers to achieve substantial savings in in- 
ventory. Available in NEMA Grades A-l and B-1 tubing and Grade 


C-2 sleeving. 


Perhaps Varflo can solve your insulating problems. Describe them in 


a letter 


VARFLEX CORPORATION 
504 W. Court St., Rome, N.Y. 


Nome 
Company 


Street 


City 


COVER 


Please send me free folder containing description and test samples of 
Varflo Sleeving and Tubing. | am particularly interested in insulation for 


—no cost or obligation for our recommendations. 


= 


State 
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liquid impregnants was have 


150 ¢ 
and our development work was largely 
directed 


found lo 


ufliciently low 


loss for use at 


toward 


learning how Use 


the material to produce the smallest 
lighte t capacitor lor a typical medium 
power pulse-forming network 

Our specifi 


uitable for a 


goal wa a ¢ 
6-mesh 20> ky 


pulse-forming 


ipacitor 
( peak 
network to de 
liver lyt to a 55-ohm load at 1200 pp 
The calculated capacitance for 
mesh is thus 0.0016 pl 


charge 


each 


Considerable effort wa put into de- 


igning and 


testing variou 


tructure 
make a 
sembly \ 


with 


to minimize corona and to 


light-weight 
double 


bellows was 


small volume as 


glass tube a 


embly Iwo 


found lo pwive 1 compact 


light weight capacitor to 
bru hing problems and lo he ‘ ipable 


ol mounting in any position. (See 


eliminate 


cro 
ection.) 

The appropriate foils and mica pape 
tulvy 
prevent “singing in 


uitably 


were wound on a glass with ul 


hoient tension to 
operation A 


impregnate d wa 


single winding 
found to be 


free at a 6O-cycle crest 


corona 
10 } 


erie 


voltage of 


Iwo uch winding were used in 


‘ wh winding 


having eflective eri 


element 
| wo bye llow * 


extending into the 


core from each metal 


and ap 
provided the 


necessary Variation in 


volume to take care of liquid expansion 
over the mw to 150 ¢ 


Mineral oil 


unit 


temperature 
range impregnation wa 
used in 


fully at 
but later 


which operate d success 


room 


temperature and 150 ¢ 


silicone oil wil ul ed ince 


le gassing was found in 


operation at yn» | All 


this oil in 


units tested 
were 


corona tree at a 


voltage of 21 ky 
Life cooled to 


5 C and pulsed until the capacitors 


OO-cycle crest 


tests on flour piece 


reached room temperature (about | hr) 
were performed for 25 cycles with no 
failures. An additional four pieces were 


run 3 to 6 cycles also with no failures 
These tests were run with the capacitors 
in a pulse-forming 
20.5 to 2] kv 


wa observed in 


network « harged 


some evolution ot Kas 


after ; 
and other 


electrical characteristics remained con 


two units 


cycles, but the capacitance 


stant. Two pieces were torn down and 


examined after 25 cycles. Some evidence 
such as discoloration of 


foil 


of ionization, 


the surface near edges was ob 


served 
Six pieces were life tested 1005 hr 
at 150 C in a pulse-forming network 


18.5 ky No 


Phere wis 


charge to failures o« 


curred however a capaci 


tance decrease of 5 to 7 per cent and 
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weval 


reer 


Hideaway Range Top 


The free-standing oven in 


four-unit cooking surface that is 
of the oven housing 
Should a pan be left on top of the 
its hideaway, a safety bar breaks the 


work surface when retracted 


some evolution of 


corona 


yas. Visible 
was observed after 150 hr in three units 
On degassing and reimpregnation, the 
returned to the 


capacitance original 


value 
tested at 
kv peak charge 


IX pleces also life 
125 C at 20.5 to 2] 
voltage. One piece failed after 125 hr; 
the other 1006 


hy The capac itance of the hive survivors 


were 


five were operating at 


decreased » to ¢ per 


test. Gas 


during the 


test 


cent 


was evolved during the 


Admiral» 


motor 


duc ky 


kitchen has a 


propelled out of the 


bottom 


at the touch of a toggle switch on the clock panel 


surface unit 


when it is returned to 


motor circuit. It provides additional 


as shown by the bellows 


position be 


fore and after test. On degassing, the 


capacitance returned to the 


original 


value. Four pieces torn down, showed 


evidences of corona. 
Again, six pieces were life tested at 


150 C at 20 kv peak charge voltage for 


90 hr without failure. The pulser then 
broke down and has not been put back 


into operation 


These results show that 


capacitors 


can be made with mica paper im 
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@® Adverse atmospheric conditions and 
IMPacts become important considerations 
when your control units must perform at peak 
efficiency with long-life expectancy. Hermetic 
Sealing at Guardian Electric is correctly done 
— surpasses all rigid quality inspection stand- 
ards—provides complete protection for your 
control units. It is ‘‘specialized’’ Hermetic 
Sealing that meets every requirement of 
MIL-R-6106-A and MIL-R-5757-B. When 
specified, it is sealing done under the careful 
scrutiny of government inspectors. 


Typical GUARDIAN Containers and Terminals 


aS 


Guardian is exceptionally well-versed in the latest 
control design, manufacturing and sealing techniques, 
especially for transferring power through any type 
of Hermetically Sealed container. Our sealing spe 
cialists are equipped with special devices to evacuate 
the container, introduce the inert gas and test for 
possible leaks. No guesswork. Therefore, the depend 
ability of Guardian Hermetic Sealing is foretold in 
e Guardian’s laboratories to your special advantage. 


mre. for Details on Hermetically Sealed, Seal 
GUARDIAN WELECTRIC 


1627-C W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF CONTROLS SERVING AMERICAM INDUSTRY 


CAKDS, PRECEDING HAC 





DESIGN TRENDS 


pregnated with silicone oil to operate 
in pulse-forming networks over the 
temperature range » to + 150 C 

The capacitors developed for this 
temperature range can be used in any 
position, They are comparable in size 
to 865 C paper capacitors of the same 
electrical rating. They are approxi- 
mately half as large as similarly rated 
150 C Teflon capacitors. They do not 
use material which is presently con 


sidered of strategic importance O 


Acknowledgment 

The development of the mica paper 
capacitors described in this paper was 
carried out by V. M. Obenhaus and 
K. T. Carpenter. This report was origi 
nally delivered as a paper before the 


Electrochemical Society Cincinnati 


Ohio, May 4, 1955 


New Look in Wall Switch 


[HE FIRST BUTTON-TYPE WALL SWITCH 
designed to operate on normal line 
voltage, the Tap-Lite can be operated 
by a light touch from hand, arm or 
elbow on its gold-colored actuator but- 
ton. Switchplate is molded of clear acry- 
lic plastic. Included with plate are four 
cardboard inserts in colors to har- 
monize with various interior color 
schemes. In addition, the inserts, which 
go behind the clear convex plate, can 
be painted to match the walls or used 
as patterns to cut special inserts from 
matching wallpaper as illustrated. De- 
signed by Henry Dreyfuss, New York, 


industrial designer, for Minneapolis 
Honeywell Regulator Co OO 





Dual Function Junction Phototransistors 


Pit TERM “PHOTOELECTRIC EFFECT’ is 
a generic designation for three different 
photoelectric phenomena in which volt 
ages or currents can be affected by 
light. In a photoconductive cell the 
conductance of a semiconductor element 
is increased when the surface of the 
element is illuminated. In a_ photo 
voltaic cell an electromotive force is 
generated when light falls on a semi 
conductor p-n junction or on a rectify 
ing contact between a semiconductor 
and a metal. The solar battery is an 
example of a photovoltai device 
Vacuum and gas phototubes operate on 
the photoemissive principle 

The newly designed Type IN85 photo 
electric cell is nominally a photocon 
ductive device. Because its structure 
includes a germanium p-n junction 
however, it can be used alternatively 
as a photovoltak generator Its active 
element consists of a pen junction bar 
with contacts to the ends of the p and n 
sections. Fig 1 shows a diagram of thi- 
basic element. In operation, a voltage 
bias is imposed between the terminals 
with the p end negative and the n end 
positive. With this polarity, the june 
tion becomes simply a reverse biased 
diode with very high impedance to cur 
rent flow in the dark. When light falls 
on or near the junction, the junction 
impedance is reduced and an increased 
current flow results. The magnitude ‘s 
approximately proportional to the inei 
dent light flux 

The photosensitive element is encased 


in a rectangular block of transparent 
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plastics material. Five faces are painted 
black, leaving the sixth face as a win- 
dow for access of light to the p-n junce- 
tion element. As shown in Fig. 1, the 
plastic block has a semiecylindrical notch 


Fig. | Construction of the 
IN8S p-n junction phototransistor 


Fig. - Four cell ex 
perimental code reader 


in each of its two end faces. The p-n 
junction is carefully located with re 
spect to these notches. Thus, when the 
phototransistor is placed in equipment 
having locating pins which engage these 
notches, the p-n junction is precisely 
positioned in the equipment. In appli- 
cations requiring several phototransis 
tors in a linear assembly, the notches 
facilitate the stacking of the required 
number of individual units. Fig. 2 
shows four  IN85 _ phototransistors 
mounted side by side with a pair of 
aligning pins holding them in position 

The photoelectric behavior of a 1N85 
phototransistor is described by the 
family of characteristics reproduced in 
Fig. 3. Here are shown a number of 
current-voltage curves for the cell in 
the dark and for several different con 
ditions of illumination. The voltages in 
the figure are given on a cube-root-of 
voltage scale in order to present more 
detail in the region around zero voltage 
For the light-response curves, the sym 
bol L refers to an incident light flux of 
14 milliwatt at 2870 deg absolute color 
temperature, focused onto a rectangular 
spot 0.010 x 0.020 in. on the center of 
the window face of the unit and aligned 
with the 0.020 in. dimension perpendi« 
ular to the p-n junction plan 

Other interesting properties of the 
iN85 can be developed from the curves 
of Fig. 3. If the lead wires are short 
circuited so that no terminal voltage 
can appear, for each level of illumina 
tion a shortcircuit current will flow 
having magnitude almost as great as 
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lf you need to control machine operations, it'll pay you to use 


Aq la kp mercury relays 


Adlake relays require no maintenance whatever are quiet and 


KEADER 


INQUIRY 


SERV 


lf 


I 


CARDS 


chatterless...free from explosion hazard. Dust, dirt, moisture and 
temperature ¢ hanges can’t affect their operation Mercury-to-mer 
cury contact gives ideal snap action, with no burning, pitting or 
sticking. Time delay characteristics are fixed and non-adjustabl 
For more information about Adlake Relays, write The Adams & 
Westlake Company, 1168 N. Michigan, Elkhart, Indiana 


The Adams & Westlake Company Ge 99; 


year 
Established 1457 . ELKHART. INDIANA orving tee woman 


ica butting and eave aber 


; 


the original and largest manufacturers of mercury plunger-type re a ye 


PRECEDING 
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FORWARD 


DIRECTION 


if the unit were biased several volts in 
the reverse bias direction. Observe also 
that if the phototransistor is left open 
circuited so that no current can flow, 
an emf develops between the terminals 
illuminated, This emf 
biases the unit in the forward direction, 


and the magnitude of the emf is the 


when the cell j 


open-circuit voltage of the device when 
used as a photovoltaic cell, The highest 
voltage that can thu be developed is 
around half a volt per cell for germa 


nium. The Bell solar 


f mploy 


battery, which 
silicon, puts out a somewhat 
higher open-circuit voltage 

The output of the IN85 depends on 


where the light i incident upon the 


Color Selection in Business Machines 


COLOR As 4 COMPONENT in business 


machines is by now generally accepted 
The selection of the colors, however. 
and the setting up of appropriate pro- 
duction and quality controls, involve 
a number of critical considerations. In 
fact, the steadily increasing use of 
color has only served to multiply and 
intensify these problems 

\t Burroughs Corporation, Detroit, 
“color engineering” has been divided 
into two main phases: (1) selection of 
colors; and (2) 


of the finishes. A case-history report 
of Burroughs 


follows: 


practice in this” field 


Fig. 3 Current-voltage character- 


istics of junction phototransistor. 


vermanium bar with relation to the 
junction. If a small spot of light is 
focused on the surface of the bar and 
is moved from one end of the bar to the 
other, the output current will vary with 
the position of the light spot as shown 
in Fig. 4. The response is greatest when 
the light is incident exactly on the junc- 
tion, and falls off as the light spot is 
moved away from the junction in either 
direction 

The speed of response depends simi 
larly on how far away from the junction 
the light falls 


exactly on the junction line and no- 


If the light is incident 


where else. the spe ed of response should 


be more rapid than the best measuring 


In the 
the Burrough’s 


actual color selection for 
machines not only are 
functional factors, such as eye fatigue 
and visibility, considered, but also a 
number of psychological or emotional 
lactors 

Certain strong primary hues are ruled 
out because of mental associations 
Simple reds, blues and greens, for in 
stance, are avoided because of their 
identification with fire, electrical and 
first aid equipment 

The machine itself also has a bear 
selection. A 


several 


ing on color large ma 


chine thousands of 


dollars 


costing 


would not necessarily be as 


Fig. 4 


See 


Diagram showing dependence 
output on location of illumination 


technique can resolve. For light falling 


farther away from the junction, the 
response is more sluggish. In high- 
speed switching applic ations or high- 
frequency signal transmission applice- 
tions, it is necessary to mask the win- 
dow surface of the photocell so that 
light can fall only in a restricted region 
at, and very near, the junction. Re- 
sponse times of about 14% microsec can 
be achieved with a masking slit 0.007 


( 
in 


Abstracted from an article by J. N. Shive 
and P, Zuk which appeared in the De 


cember 1955 issue of the Bell Laboratories 
Rec ord 


signed the same colors as a_ small, 
low-priced machine. In the former case, 
the intensity of hue used would tend 
to be more moderate, more “neutral.” 
In the latter, it could be more intense, 
closer to the primary hue or hues. 

Another precaution taken is to avoid 
duplicating a color already in use on 
competitive machines. For this reason, 
a very comprehensive display of the 
competitive color range is prepared and 
kept up to date for purposes of com- 
parison. 

When the base color is selected, 
dozens of swatches are made up, show- 


ing the basic color in a variety of tonal 
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On dictating equipment, this Sprep CLip® 
holds wires safely away from moving parts 


READE 


. | hears «5 a eee ay cs ey" i 


MONEY-SAVING MAGIC 


This Tinnerman fastener is modeled after your 
foot... there’s a heel and toe . . . it slides easily 
into the holes punched in the metal, fiber, or 
plastic, even as your foot slides into a shoe. But 
it is much easier to put on than to take off ! 

The primary function of this SPEED Nut 
fastening principle is to provide a fast, easy-to- 
apply, low-cost, self-retaining fastener. Its snap- 
on attachment feature requires little skill and no 
welding or staking. Yet it assures positive reten- 
tion for center panel or blind locations. 


TINNERMAN 


win i Hynre 


IN THIS “HEEL AND TOE” 


Tinnerman “heel-and-toe” fasteners can also 
have a wide variety of fastening features. The 
self-retaining heel-and-toe can be combined with 
the famous Tinnerman SPEED NUT impression. 
Or with a speedy cable clip ... or a spring catch 

.a molding clip ...a wire retainer .. . almost 
any fastening idea you require. 

Tinnerman sales engineers are ready to make 
a SPEED NuT Analysis of your fastening require- 
ments. Or you can write to us for details and 
engineering data. Tinnerman Products, Inc., 
Box 6688, Dept. 12, Cleveland 1, Obio, 


FASTEST THING 


INOUIRY SERVICE CARDS, PRECEDING BACK COVE! 


SPEED CLIPS secure molding on plastic sian 
help manufacturer gain 48° 


FASTENINGS 


assembly saving 


Assembly of TV tuning coil to chassis and 
servicing simplified with special SPRED CLIP. 
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values, each with a varying admixture 


of grey. From this as 


ortment a very 
few are selected, and these are actually 


used in painting models of the new 


machine. kinal selection is made not 


only on the basis of the color’s psy ho 
logical appeal, but also on relative 
scores such as visibility and eye fatigue 

Prospective paint vendors are finally 


given color chips and a 


specification 
developed by the Standards 
Division of — the 


program 


Company, detailing 
such characteristic iu viscosity, hard 
nes selling propertic jelling, stain 


resistance adhesion, mar resistance 
Burroughs 
ilso de m4 ribed 


I en Ke y”” adding 


machines, the final selection of the four 


and resistance to poli hing 
control methods are 
In the Burroughs 


required colors presented some difheult 
Within the 


psychological and functional 


problems parameters of 
Various 
onsideration the color were 


elected on the 


finally 
basis of color chips 
Some thorny production questions had 


to be solved. The finish actually speci 


hed also had to meet the requirements 
of a special paint formulation used by 
Burroughs to provide desirable quali 
ties of hardness for wear and dullness 
Production 
ontrol on many colors is difhcult be 


for minimum — reflection 
cause of high baking temperatures and 
the electrostatic method of application 

The paint company supplier in con 
unction with Burroughs own chemistry 
laboratory therefore worked out a 
of 32 shades and tones of the 


pasic pastels They 


ranpe 


worked in this 
manner to assure ability to reproduce 
the final selections in satisfactory fin 
ishes on the production line 


Actual 


irculating color chips throughout the 


(,eorye W 


ing consultants) and Burroughs own 


election was carried out by 
Walker organization (sty! 


extensive field force and home ofhice 
taff. The four final colors were chosen 
on the basis of the most popular colors 


chosen by these 


several thousand 
people. In addition, sales representatives 
showed the color chips to customers 


heir 


recorded and tabulated in final selec 


ind operators reactions were 


tions 


Watthour meters are calibrated to exact- 
ing limits and must reach their utility 
customers without a change in calibra 
tion. In designing a shipper for Duncan 
Electric Manufacturing Company, Lafay 
ette, Ind., Hinde & Dauch, Sandusky, 
Ohio, used interior inserts and packing 
pieces to position four meters inside 
each box and “float” them, so that no 
pressure can be put on the glass housing 
of the meters during shipment. The new 
carton design is also quicker to assemble 


than the previous shipper. OO < 


Ferrite Coatings Provide Magnetic Shielding 


Macneti 


electronic assemblies i 


SHIELDING OF electrical and 
provided by a 
new ferrite and ferrous powder coat 
ing material manufactured by the Mag 
netic Shield Division of the Perfection 


Fig. 1 (left) 


tone purity. A second shield is also used 


and replaces a ferrite ring 
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Mica Company, Chicago. Because of its 
unique properties the coating has been 
shields (Fig. 1), 


photomultiplier tubes and cathode ray 


used in television 


tubes to attenuate stray magnets and 


Coated tube shield installed on television color receiver for improved 


between the convergence coil and yoke 


electrostatic interference (including in 
terference from the earth’s magnetic 
field) from the back and sides of the 
tube. When used on transformer, motor 
and coil cases, the coating attenuates 
the hum and sound effects in radio, 
television and tape recorders. The coat 


ing has also been used in radar control 


Fig. 2 (below)—Typical assortment of 
magnetic shields. Parts are coated after 


forming 
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U.S. Royalite’ 


: 
: 


molds to any contour or detail, func- 


tional or decorative...can be quickly tooled by 


anp is PLENTY TOUGH! 


Beauty and strength are yours in Royalite’s exclusive production run. Royalite comes in sheets in a choice of 


compounding of thermoplastic fortified with rubber as many built-in colors, grained and smooth finishes. Let 

in the case of the above soon-to-be-announced portable us show you why Royalite is right for your product. 

dictating machine. Economy, too—dies can be made of Write or phone United States Rubber Company, 
ood (for prototypes), resin or metal, depending on th 2638 N. Pulaski Road, Chicago 39, IIL 


United States Rubber 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 149 
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te Porous Silver Bearings Designed 
metic protection for compasses and For Self-Lubrication 


nearby instrument 

Coatings are usually applied after SELF-LUBRICATION under severe service 
fabrication, Fig. 2. Licensing and tech conditions of temperature, load, and 
nical assistance are available to manu corrosion environment are featured in 
facturers who desire to do their own a porous silver bearing liner developed 
in-plant” processing. In some applica by Micre Metallic Corporation, Glen 
tions the coatings have proved more Cove, N. Y. The silver liner is made of 
eflective than previously used high sintered wire in load capacities ranging 
nickel alloys. When applied in con from 50 to 75 per cent of those of solid 
junction with nickel alloys the coatings silver. Void content varies from 10 to 
have increased attenuation by approx 50 per cent and impregnation with 
imately 6 db various lubricants is readily accom 

Where more than one sheet of coated plished. Material is available in flat 
hielding is required each additional sheet; if preferred it can be supplied 
sheet of equal thickness offers six times as completed bearings, fitted into a 
the attenuation of the previous sheet; steel housing 
in closed containers each layer provides 
eight time the attenuation of the 


initial layer 





Epoxy-Cast Current Transformers 


AN ePOXY-KESIN. fully cast assembly Core configuration has been rede quicker, simpler installation. 

features the redesign of Allis-Chalmers signed to utilize U- and I-shaped lami A semicast construction is used in the 
current transformers for use in 600-, nations for greatest possible efficiency wound-type current transformers of the 
1160- and 13,800-volt’ switchgear. The and easier assembly. Overall redesign is 5- and 15-kv class. 

cast resin forms the insulation between said to provide improved heat dissipa- Figures 1 and 2 show typical units 
the turns of the secondary winding; the tion, increased dielectric strength, and from this redesigned line ( 
secondary winding and the core; and 

the secondary winding and the primary 

bus bar. A cast-in phenolic sleeve pro 

vides an opening in the center of the 

transformer which permits the entire 

assembly to be slipped on the switch 

gear bus and locked into position by 

a single bolt 


his | (above) Redesigned Allis-Chalmers current 
transformers. Left to right epory-cast low-volt ige trans- 
former; epoxy-cast high-voltage through type; semicast, 


high-voltage wound unit 


big. 2 (right) Redesigned epoxy-cast current tran 
former in 4160-volt outdoor metal-clad switchgear 4 
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Tension Control Problems? 


Dynamatic’s Long Experience in Solving 
Industrial Windup and Unwind Problems 
will be Valuable to You 


i hnamacic Eddy-Current Drives with tension con- 
trols are used extensively in the fields of paper, 
rubber, textiles, ferrous and non-ferrous metals, 


plastics, and printing. 


Combined with associated controls, Dynamat 
Eddy-Current Drives provide automatic constant 
tension as the roll diameter changes on center re- 
winds and unwinds. Constant tension is maintained 
over a wide range of material delivery speeds with- 
out the use of dancer or follower rolls. Controls 
may be adjusted for tapered tension to increase or 
decrease tension automatically as the roll changes 


diameter. 


Multi-range tension or tension adjustment over a 
wide range is easily accomplished at the operator's 
Metal slitter powered by Dynamatic Drives. Adjustable speed Station to accommodate materials of various thick- 
a ee ae uae Drives, nesses or widths. Control modifications are available 
to provide for inertia compensation and other indi- 
vidual requirements. Dynamatic engineers are avail- 


able for consultation on your problems. 


Bulletins giving detailed 
information on 
Dynamatic Tension Control 


will be sent free at your request. 


Completely Dynamatic driven paper super-calender. Adjustable 
speed liquid cooied couplings with Eddy-Current brakes drive the 
calender rolls and center rewinder. Dynamatic liquid cooled brake 
provides center unwind hold-back. Co-ordinated controls provide 
for wide-range adjustment of speed and tension 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


3307 FOURTEENTH AVENUE ‘ KENOSHA, WISCONSIN 





New Components 
and Materials 


1 staff compilation of the latest 


screened for designed-in use in electrically operated end products 


and only the latest 


dei elopments 


com- 


plete with all released specifications and available application data. 


NEW D-C MACHINES MEET REVISED NEMA STANDARDS 


‘Kinamatic” is the name given to a 
ompletely new line of industrial d- 
motors and generator conforming to 
the new NEMA standards. The group 
includes motors from 1 to 150 hp at 
1750 rpm and generators rated from %%4 
to 100 kw at 1750 rpm 

In a departure from conventional 
practice, all Kinamatie motors have 
been designed so as to be suitable for 
both constant-speed and adjustable 
speed applications. A new insulation 
system and improved ventilation have 
resulted in machines that are consider 
ably smaller than previous machines of 
equal rating. The horsepower per pound 
ratio has been increased 33 per cent 
on the average 

Another benefit of the more compact 
design is an average reduction of 35 
per cent in armature inertia, bringing 
faster response in applications which 
require d-c motors to stop, start and 
change speed frequently. Overload ca 
pacity has been increased by using a 
full complement of commutating poles, 
optimum armature windings, improved 
brush rigging, better commutator con 
struction and new brush grades 

The motor has been designed without 
stabilizing series windings in ratings up 
through 60 hp. This is an advantage in 
Ward-Leonard systems where a series 


field would be undesirable because it 


POWER OSCILLATOR TUBES FOR 


Newly developed triodes added to a 
line of high-power RE oscillator tubes 
have been conceived for heavy-duty 
service in industrial power oscillator 
circuits. The tube Types 6756 and 
6757 are especially useful in induction 
heating and high-power dielectric heat 
sealing equipment 

Type 6756 is a three-electrode water 


cooled tube useful as a low-impedanee 


requires special heavy control con 
tactors capable of carrying full-load 
current to reverse the series field when 
the motor is reversed. To provide sta 
bility over the entire speed range with 
out stabilizing windings, these motors 
have been designed with unusually 
large air gaps and special pole face 
shapes to reduce the armature reaction 
effect that tends to cause speed in 
stability Motor 


extremely low 


torque pulsations al 
speeds and generator 
voltage ripple have been reduced by 
making all armatures with skewed 
armature slots 

standard 


for both motors and generators, Tem 


Dripproof enclosures are 


INDUSTRIAL SERVICE 


| ‘1 { 
bd 


e: ‘ 


perature rise is 60 C with a 15 per cent 
service factor. Splash-proof and totally- 
enclosed machines are also available. 
Also standard is Class B insulation. All 
field coils have a ground insulation 
system of G-E mica mat and glass and 
are then encapsulated with a polyester 
compound which seals these coils to 
help keep out moisture, dirt and other 
contaminants. 

A new brush rigging helps the brush 
to ride more smoothly on the commu- 
tator, provides constant pressure on the 
brush throughout its wearing life and 
permits easy inspection and replace- 
ment of the brushes. A novel design of 
brush spring can be disengaged and is 
held free of the commutator and brush 
while the brush is removed. This can 
easily be done with one hand and the 
spring re-engaged locking in its proper 
position, 

Conduit boxes of three different sizes 
are available on each frame and can 
be easily relocated from one side of 
the frame to the other. Both sides of 
the frame are drilled and tapped for 
conduit box and the leads are arranged 
so that they can be brought out either 
side. Improved ventilation system pro- 
vides more airflow with a large but 
lightweight cast aluminum fan. General 


Electric Co., Schenectady 5, N.Y. 
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KF industrial oscillator. The filament is 
thoriated tungsten. The anode is capa- 
ble of dissipating 20 kilowatts 

Type 6757 is the equivalent forced- 
air-cooled type with 15-kilowatt plate 
dissipation. Both tubes feature low mu, 
low plate impedance and high-trans- 
conductance characteristics permitting 
extremely efficient matching and high 
output despite varying load conditions 
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LOW COST—HIGH QUALITY 
Wy A Henly 


Potter & Brumfield, with its many years of 
Engineering and Production experience, builds 
relays to all quality levels. 


Relays from the most exacting to the simplest in 
operating specifications are readily available at P&B. 


Small or Large quantity orders receive the same careful 
attention by the people that have the “Know How.” 


Let Potter & Brumfield engineers become part of your 
design group in selecting the correct type of relay 
to meet all requirements. 


For quick delivery over 350 different standard relays stocked by 500 Franchised 
Electronic Parts Distributors throughout the United States and Canada. 


Send your specifications for samples and quotations. 


a INDIANA 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 
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Aeres Control Pane 
Coudutt to... 
V Cut Wiring Time 
‘ Simplify Installation 
Reduce Duct Cost 
Improve Appearance 
Facilitate Maintenance 


PLASTIC, 
WIRING DUCTS 


NEW low-cost 
PANDUIT plastic 
wiring ducts save 
costly time in 
control panel 
assembly. Simply cut 
to desired length, 
drill and attach with 
exclusive PANDUIT 
Fasteners. Wires 
snap quickly, easily 
in and out of semi- 
rigid duct even with 
lugs attached . . . 

threading is pemgsrang 
eliminated. Specially . if 


IMSERT WIRE 
mv" SECTION 


' la 
- . ~ 


| | 


shaped cover secured 


to Fasteners with SHAP iM - WIRE IS 


OCKED in SLOT 
thumb nuts... no . 


slipping, no external projections. 


PANDUIT Plastic Wiring Ducts 


in rich black finish are highly in- 
sulating and dimensionally stable. 


Standard sizes: 1"x 1" to 3" x3" in five- 


foot lengths. Specials to order 


Write for samples, literature, prices. 


PANDUIT CO. 


10132 S. Washtenaw Ave. * Chicago 43, Ill. 
Phone: HI litop 5-3134 


Both types incorporate a very heavy 
wall copper anode to absorb short-time 
overloads, as well as a platinum-clad 
grid for stable grid-current operation 
Amperex Electronic Corp., 230 Duffy 


Ave., Hicksville, L. 1, N. Y. 
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CAPTIVE HARDWARE FOR 
MILITARY EQUIPMENT 


Line of captive hardware, said to meet 
military specifications, is designed to 
secure electrical and electronic equip 
ment panels to racks or cabinets. Basic 
captive hardware unit consists of a 
slotted-head, knurled 


which passes through a panel bushing 


thumb  serew 
and threads into a specially designed 
floating nut assembly. In addition to 


the basic unit, a gasket and gasket 
retainer are available where a dust- 
proof, splashproof seal is required. 
Materials used are 
for the bushing 
and gasket retainer; cadmium plated 
brass for the nut 


stainless steel 
thumbscrew, panel 
cadmium plated 
steel for the nut bracket; and neoprene 
for the gasket 

Available in three screw thread sizes 
shank 
lengths and 15 panel bushing lengths, 


and a selection of 15) screw 
they meet nearly every possible com 
bination of panel and chassis thickness 
Raytheon Manufacturing Co. Wal- 
tham, Mass. 
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ALUMINUM CASTING ALLOY 
WITH LOW NICKEL 
CONTENT 


Aluminum casting alloy, designated 
F132, has properties virtually identical 
D132 but has lower 
D132 alloy has a nickel 


content range from 0.5 to 1.5 per cent 


to older alloy 
nickel content 


alloy F132, an 0.5 per cent (max) nickel 
content 


Minimum mechanical properties for 
separately permanent mold cast F132 
'5 alloy test specimens include: 


31,000 
90-120 


Tensile strength, psi 

Brinell hardness (range) 
500 kg load, 10-mm ball, 
Typical mechanical properties in 

clude: 

Tensile strength, psi 36,000 

Yield strength, psi 28,000 

Elongation, “ in 2 in. 1.0 


500 kg load, 10-mm ball 10: 


In addition to the difference in nickel 
content, the limits for 
F132 alloy permit 1.0 per cent maxi 


composition 
mum zinc, rather than the 0.50 per cent 
maximum for D132. 

Mechanical property test data in 
dicate that the room temperature and 
elevated temperature properties ot 
F132-T5 alloys are practically the same 
as those of D132-T5 alloy. 

Growth and expansion characteristics 
of the two alloys show no significant 
difference and their machinability i- 
comparable. Aluminum Co, of America 
1501 Aleoa Building, Pittsburgh 19 
Pa. 
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THYRATRON SPEED 
CONTROL ALLOWS 
CONSTANT FULL-LOAD 
TORQUE ON D-C MOTORS 
FROM 10 to 50 HP 


Variable-speed-motor drive, the Thera 
trol, consists of a d-c motor with an 
electronic rectifier power supply. This 
thyratron control permits constant full 
load torque at all speeds from minimum 
to maximum and has 
of 10:1. 

The electronic rectifier power supply 
consists of a grid-controlled regulated 
variable armature supply and a fixed 


a speed range 
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This FET can 


ONTROL 


When machinery has the shakes, put 
it on Vibra-Mount* Felt. This resilient 
cushion greatly reduces the amount of 
vibration transmitted to the floor, as 
much as 85°. People are happier, build- 
ings safer. Vibra-Mount Felt is long lived 
because it takes compression with a min- 
imum of set. In almost every case lag 
bolts are unnecessary, so machines can 
be rearranged with a minimum of diffi 
culty. Write for FREE booklet, ‘‘How 
to Reduce Vibration.’’ For technical in 
formation, ask for Data Sheet No. 10. 


oT. M. Ree 


Americanfelt 
Com: 


MARK (fi) 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cieve 
land, Rochester, Philadelphia, St. Louis, Atlanta, Greenville 
5. C., Dallas, Son Francisco, Los Angeles, San Diego, Port 
land, Seattle, Montreal —-PLANTS: Glenville, Conn.; Frank 
lin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. | 

ENGINEERING AND RESEARCH LABORATORIES: Glen 


ville, Conn 
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Instantaneous Reset 


Counts batches continuously 
without slow down and with- 
out missing a single count 
between batches. 


Automatic Batch Control 


Operates automatic ally to 
close chutes, operate diverter, 
start or stop conveyor, ma- 
chine, ete. 


Electric Actuation 


May be located remote from 
the source of actuation 
(switch, relay, photoelectric 
unit or other circuit breaking 
device ). 


Models to fit the job 


Full range selection permits 
quick setting for any batch 
quantity within the range of 
the counter (ranges to 
10,000) 


Limited selection permits 
quit k setting to certain batch 
quantities for which the 
counter is built. 


Wide Choice of Features 


Warning or preliminary con- 
trol, built-in totalizing coun- 
ters, remote starting and 
stopping, and many others 


Send for literature 


with application case histo- 


ries or tell us about your re 
quirements 


700-04 W. Jackson Chicago 6, Ill. 
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held supply. Six xenon-filled thyratren 
tubes accomplish the armature recti- 
heation; no other tubes or thermionic 
devices are used. Maximum armature 
current is limited by a control circuit 
which can be adjusted from 100 to 
200 per cent of full load. Current 
cannot exceed this preset value even 
though the motor is stalled with the 
speed control in the maximum speed 
position. Pulse firing of the thyratron 
tubes eliminates electrical interference 
and assures stable control settings 

Compact box houses the speed con 
trol. Simple lever operation determines 
the armature voltage to the motor and 
consequently its speed. The rectifier 
is regulated at any particular setting 
Speed regulation with load, therefore. 
drops only about 150 rpm on a 1750 
rpm motor 

Position of the two-way speed control 
lever determines the direction of ro 
tation. Reversing is accomplished by a 
double pole mechanically and electri 
cally interlocked reversing contactor in 
the armature circuit 

This reversing switch has a dynami 
brake with a special relay preventing 
reverse rotation until the motor is at 
a standstill 


maximum speed in the other direction 


Smooth acceleration to 


then builds up at the preset maximum 
armature current 

The Theratrol is designed for 3 
wire remote control. The thyratron 
tubes are pre-heated for 2 minutes by 
synchronous electric motor timer be 
fore the control handle can operate 
the motor. When the rectifier is ener 
gized the full field connects to the 
motor. A standby relay in the rectifier 
prevents operation in case of field 
failure 

Theratrol units are available in 10 
to 50. sizes, 450 to 3600 rpm. Ther 
Electric Works Dept EMC, 17 §S 
Jefferson Street, Chicago 6, Ill 
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HELICAL GEAR DRIVES 


In-line helic al year drives combine 4 
high degree of standardization with 
ability to stand up in heavy-duty serv 
ice. Double-reduction drives are avail- 
able in ratios from 6.2:1 through 38.4:1, 
with capacities up to 118 hp. Triple 
reduction drives are available in ratios 
from 47.1:1 through 292:1, with ca 
pacities up to 20 hp 

Refinements in design include: one 
piece cast iron housings with reliable 
oil seals at shaft openings to prevent 
oil leakage ; space requirements are 
minimized by locating input and output 
shafts in the same horizontal and ver 
tical planes. Use is made of hardened 


gears that are produced on modern 
hobbers and then shaved. All moving 
parts are splash-lubricated and per 
manently aligned. The pinion — is 
straddle-mounted to provide the strength 
needed to cope with shock, reversing 
or heavy loads, 

Maintenance is simplified through 
maximum accessibility and the fact that 
it is unnecessary to change the low 
gear set in order to alter the ratio 

Drive design permits the addition of 
an integral positive-locking backstop 
at any time without modifications. Link 
Belt Co., Dept. P.R., 307 N. Michigan 
Ave., Chicago 1, IL 
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LIGHTWEIGHT MOTORS 
FOR OIL BURNERS 


Rated at 14 hp, lightweight motor is 
specifically designed for heavy duty oil 
burner service. UL-approved and buih 
to NEMA specifications for oil burner 
motors with No. 56 frame, the units are 
designated as 144-hp Series 991 motors 


& 


Currently in production, they are avail 
able either for 115 or 230 volts 50-cycle 
(1450 rpm) or 60-cycle (1725 rpm) 
operation. 

Design results in a weight of only 
16 lb. Breakdown torque is 29 oz-ft; 
locked rotor torque is 17 oz-ft. Com 
pletely enclosed, the motor is based on 
three-piece construction design. End 
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USEFUL ' 
Tam SIR 


included in Harry Davies’ 


275 Multi-Sized Interchangeable 


SUL 
Se 


Shown in actual size, these six new 
standard parts are welcome addi- 
tions to an already well diversified 


selection of parts available at no tooling 
cost. A variety of hole sizes, thread sizes, set- 
screw, spring and knurled hole mountings, male 
and female metal inserts will enable you to prop- 
erly fasten these parts to your product. 
Dozens of standard phenolic colors to choose from 
—special colors to match your product if neces- 
sary — branded characters to individualize 
your design. 
Samples and prices gladly sent at your request. 


Write for our NEW 32-page standard parts 
catalog. 5 


Complete ENGINEERING, DESIGN, PRODUCTION and TOOL ROOM FACILITIES 


HARRY DAVIES MOLDING COQ. 


1428 NORTH WELLS STREET & CHICAGO 10, ILLINOIS #& ~/ele 


phone Michigan 2-7240 
Offices in Boston, Seattle, New York, St 


Louis, Los Angeles, Milwaukee 
Indianapolis, Louisville, Memphis, 


Buffalo, Lansing, Cleveland, 
Dallas and Toronto 


CAKDS, PRECEDING BACK COVE! 
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CONSULT 


@ 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sperkle of a lens add 
colorful visual attraction 


Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment 
Added service 
inserted behind 
can be used to deliver 
specific messages, such 
as “FUEL LOW 

‘ON”, “OFF”, etc 


Let the Dialco engi 
neering department as 
sist you in. selecting 
the right lamp and 
the most suitable pilot 
light for your needs 


Discs 
lenses 


Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 144” lenses 
Every assembly is avail- 
able complete with lamp 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap- 
prox. 70% actual size 
(A) No. 68-1930 
111 sub-miniature 
pilot light (B) No 
521308-991, with mul- 
tivue cap (C) No. 
922210-111, dimmer 
type...(D) No, 47901 
with light shield cap 
Write for Catalogues 


and Design Brochure 


Foremost Manutacturer of Pilot Lights 


DIALIGHT 


CORPORATION 


60 STEWART AVE. © BROOKLYN 37, W. Y. 


HYACINTH 7-7600 
<a 
aA 


“7 
h 
ni 


bells are die-cast aluminum alloy, each 


with twelve strengthening ribs to pro- 


vide maximum rigidity and to assure 
close machining tolerances 

Stator ring is fabricated from a single 
piece of heavy 12-gage steel and is ex- 
tremely rigid. Stator coils are heavily 
insulated with class A insulation. 

The rotor core is an aluminum alloy 
die casting to minimize porosity, Rotor 
assembly is turned to close tolerance to 
maintain constant air gap. Bearings are 
steel-backed babbitt and 
bored. Lubrication is 
once a year, 


precision- 
required only 


Incorporated is a Syncro-Snap start- 
ing switch, having only one moving 
part and conservatively rated at 1 mil 
lion cycles, 

Series 991 motors are supplied with 
rubber covered leads as standard, with 
cord or cord sets, or with special lead 
outlet The Ohio Electric Mig. Co 
400 Dunham Rd., Maple Heights 
Cleveland, Ohio. 
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MULTIPLIER PHOTOTUBE 
FOR USE WITH LOW-LEVEL 
LIGHT 


Head-on type of multiplier phototube 
the 6810, is intended for use in scintil 
lation counters and in other applica 


tions involving low-level light sources 


Featuring fast high current 


response 
gain, relative freedom from after-pulses 
<mall 


and a spread in electron-transit 


time, the 6810 is particularly useful for 
fast coincidence 
Because the 


scintillation counting 
multiplier phototube is 


capable of delivering pulse currents 
having magnitudes up to 0.5 amp with 
from line 


out appreciable deviation 


arity, the need for an associated wide- 
band amplifier is eliminated in many 
applic ations 

Spectral response of the tube covers 
the range from about 3000 to 6500 
Maximum 
4400 angstroms. The 


has high sensitivity to 


angstroms response occurs 
ul approximately 


OB10 therefore 


blue-rich light and negligibie sensitivity 
to red radiation. 

Design features include a semitrans- 
parent cathode having a diameter of 
11% in. on the inner surface of the 
face end of the tube; a face with a 
flat surface to facilitate the mounting of 
flat scintillation crystals in direct con- 
tact with the surface; 14 electrostatical- 
ly focused multiplying (dynode) stages; 
a focusing electrode with external con- 
shaping the field which 
directs photoelectrons from the cathode 


nection for 


onto the first dynode; and an accelerat- 
ing electrode with external connection 
to permit minimizing the effect of space 
charge. Radio Corporation of America, 
Harrison, N. J. 
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A-C MOTORS IN 1-5 HP RANGE 
FOR SEVERE OR STANDARD 
SERVICE 


Iwo new lines of enclosed, nonventi 


lated fan-cooled motors are designated 
“Standard Enclosed” and “Severe Duty 
Enclosed.” Ratings range from 1-5 hp 
Ihe Standard Enclosed motor features 
a steel conduit box and fan cover. The 
conduit: box has keyhole 


quick 


mounting tor 


installation Mounting screws 


need not be removed. A half-inch con 


duit hole with a 
knockout is 
The conduit box is completely gasketed 


three-quarter inch 


provided for versatility. 
with cork neoprene. 

The fan cover, also of steel, is lighter, 
easier to realign 


more rugged and 


on reassembly. Cast iron, for rigidity, 
is retained on the rest of the enclosure. 

Both new lines feature longer perma- 
numbered leads for use with wire nuts 


All en losed 


equipped with a lifting eye. 


foot-mounted motors are 


The Severe Duty line is basically the 
same as the standard line, except for 
features making them suitable for use 
in corrosive or excessively moist at 
For example, all threaded 


parts are coated with a special lubrica 


mospheres 


tion to prevent threads from seizing 


even after 5 years of operation 
Neoprene-sealed washers on the through 
bolts and a new type shaft seal give 
additional moisture protection. Conduit 
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get 


To install 
HYLUG on 
rectangular wire... 


Pre-round wire 
to circular 
section .. 


around 


your 
magnet 


wire 


problems 
with 
the 


VMAGNECRIMP METHOD 


FOR PRE-ROUNDING MAGNET 


a 


Until now, terminals have been trouble spots 
in magnet wire conduction. Now, the new 
Burndy Magnecrimp method provides inex- 
pensive compression terminations of maxi- 
mum conductivity and mechanical strength 
...and resistant to corrosion and vibration, 
too. 


“Magnecrimping” pre-rounds square or rec- 
tangular magnet wire to the proper size for 
standard Burndy Hylugs. A compound die for 


Insert 
pre-rounded wire 
into HYLUG... 


Compress HYLUG 
on wire with 
“quad” indent 


WIRE TO FIT STANDARD LUGS 


sizes up to 1/0 round re-shapes conductors 
singly or in combinations. Wire and Hylug 
form a tight joint. No wasted metal from over- 
sized lugs. 


The pre-formed wires in the Hylug are then 
compression-connected with a standard 
Burndy quadrangular crimp. Rounding and 
compression work-hardens the copper wire, 
strengthening the joint up to 90% of rated 
breaking strength of conductor. 


For more detailed information, send for Burndy Bulletin MAG 55. For recommended die sets and terminals, write 


Norwalk, Connect. « Toronto, Canada « Other Factories: New York, Calif., Toronto « Export: Philips Export Corp. 
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At the IRE Show... the 


HIGH-SPEED Bobbin Winder 


. oe YOU Designed ! 


ake - 
= 


QUICK-CHANGE GEAR BOX 


= ai — COUNTER 


JOG SWITCH 

START-STOP BUTTON SELF-LOCKING 
TAIL STOCK 

MAIN SWITCH 


SPEED CONTROLS 


FINGER-TIP CONTROLS 
AUTOMATIC ACCELERATION CONTROL 
LIFE-TIME LUBRICATION 


PLUG-IN ELECTRICAL COMPONENTS 
QUICK-CHANGE GEAR BOX 
ALUMINUM & STAINLESS CONSTRUCTION 


RUGGED . . . for UTMOST RELIABILITY 





From the expressed desires and needs of our customers came the speci- 
fications for the Model BW. Operator safety features such as the 
electrically-interlocked, self-locking tail stock and safety glass guard; 
winding features such as the electric wire break and run-out detector, 
quick set-up traverse (winding length) controls which are adjustable 
while winding, traverse direction indicator, and many other novel 
features — all are found in this machine. 

The Model BW is designed for high-speed winding of individual 
bobbins as well as for winding several bobbins simultaneously. In addi- 
tion, its eight-inch width is so small that several machines placed side- 


by-side can be tended by one operator without leaving his seat. 


Its mechanical construction is that found in only the finest machine 
tools, yet — because of design simplicity and production tooling — the 


We are proud of the BW, 


cost 1s modest. and we want you to see and 


try it. 


See us at the 
IRE Show 
Booths 705 & 802 


MANUFACTURING CO., INC. 
DANBURY, CONN. 


box and fan cover are of cast iron for 
greater corrosion resistance. In addi- 
tion, a stainless steel hardware kit is 
available for the most severe chemical 
conditions. Small Integral Motor Dept., 
General Electric Co., Fort Wayne, Ind 
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MOLDED BLACK NYLON 
SCREWS AND NUTS 


In addition to fractional-inch lengths 
of 6-32, 8-32 and 10-32 molded black 
nylon screws, l-inch lengths are now 
available in both flat and round head, 


in 6-32, 8-32, 10-32 and 14-20 sizes. Also 


added, in round head types, are ¥%-in 
lengths in both 44-20 and 440; 1% 
in.-lengths in both 8-32 and 10-32 sizes 
Weckesser Co., 5256 No. Avondale Ave.. 
Chicago 30, IIL. 
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TRANSISTOR POWER PACK 


Use of special circuit techniques in 
Model 212-A transistor power pack re- 
sults in a unit only 34% in. high that 
provides 0 to 100 volts d-c at 100 ma 
[wo approximately calibrated controls 
sweep O to 100 volts and O to 10 volts 
respectively, to permit precise adjust- 


‘e3 5 fe. eke , 


-. 


ment from 0 to 100 volts. A modulation 
input is provided to permit measure- 
ment of transistor parameters by the 
small signal method. 

By means of the remote control con 
nection provided, the unit may be con 
trolled from a distance by inserting 
resistance across a two-terminal line 
Voltage is controlled according to 
Ko KR, where K is a constant and 
A typical 
application would be tube testing with 


R is the inserted resistance. 
automation 
Other features include 0.1 per cent 


regulation, 0.15 per cent stability, 4% 
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Se nae 


SYNCHROS 


TO YOUR EXACT SPECIFICATIONS 


Control Transformers 
Transmitters 


AVAILABLE AS 


Receivers 
Differentials 
Resolvers 


TYPE SYNCHRO 






Control Transformer 





= Control Transformer 3G-4079 

















Transmitter 1} 10 3G-4075 
hd R iT If oC | i | 
m Receiver HH} 10 3G -4059 400 
g > tT T t + 
F Differential I] 10 3G-4071 40( | 
» ++ + 
mm Resolver 10 | 3G-4063 40 
& tt— + + + 
Resolver 10 | 36-4067 40( 
*, +++ + 
& Control Transformer LH ll 2C-4105 | 400 | 
+ + + 
Transmitter IT] ll 2C-4125 | 406 | 
+ + } 
& Transmitter | ll 20-4123 400 
age t : t t 
& Control Transformer |_15 26-4005 400 | 
— + + ; 
} Transmitter iT 15 2G-4025 | 400 | 
5 TIT + + 1 
® Receiver H 15 2G-4009 | 400 
Po T T T 
me Differential il 5_| 26-4021 | 400_| 
# Differential it 15 2G-4041 | 400 | 
; a a il wT | 
= Resolver UI 15 26-4017 | 400 | 
——— — 1 =e | 
Transmitter 12 Power * 18 | 3H-3309 40( | 
an _—<——~eneme ~~ os = 
S Differential I 18 3H-330] 
1 | 


§ Transmitter 
a 


> + > 
26 «| «0.180 1.4 | 11.8 
, + 
+ + + 
26 0 ).40 11.8 
; + > 
26 | 0.011 10 | 11.8 
+ ; 
26 | 0.040 | 0.030) 11.8 
} } 
26 0.150 80) 1.3 
+ + + 
26 | 0.230 | 1.0 11.8 
} } } 
26 | 0.065 | 0.40 1.8 
; + 
26 | 0.225 l 1.8 
> + + 
26 0.10 0.45 11.8 
T T 1 
+ + + 
+ ? ? 
26 0.014 | 18.0 
> + + 
26 0.77 a 11.8 
, + 






MANY OTHER VARIATIONS AVAILABLE. YOUR DETAILED 


Angular accuracy 
Impedance 
Transformation ratio 


Input and output 
Phase shift 
Humidity treatment 


Consult Oster specialists on your synchro problems today 


Come to Booth 747 at the IRE Show 


Other products include Actuators, Servos 
Drive Motors, Servo Mechanism Assemblies 


Motors, Motor-Gear-Trains, Fast Response 


AC 
DC 
Re- 


solvers, Servo Torque Units, Reference Generators, 
Tachometer Generators, Motor Driven Ble 
and Fan Assemblies and Synchro Indicators 


READER INQUIRY SERVICE CARDS, PRECEDING BACK 
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SPEC 


0.060 





0.050 
0.050 
0.070 





0.018 


+ Res stan 





25 ll | 0.070 
+ ; + + t 

0). ) 18 90 45 0.050 
> + + , 

( ) ) 8.0 35 A 0.050 
; , , 

0 ) 3 | 450 16! | 0.050 
+ ‘ + 

(0)! j 5 1.5 14.2 0.050 
+ ; , ? 

0 43 0.050 
; ; ? t 

10.3 40 |0.070 
> + + , 

0.150 40) 1.4 40) 10.2 0.050 
; + + + + 

9.5 4.8 0.070 
+ + + 

16 6.7 |0.070 
+ + ; + 

( 4 | 0.040 
+ + + + 

0.120 11.8 14 10.2 0.050 
+ + > + 

0 239 180 | 0.050 
+ + + + + 

1.032 | 0.675 0.050 
+ + + 


GOVERNS: 


Fungus treatment 
Mil specs to be met 
Operating temperature range 


MANUFACTURING CO. 
Your Rotating Equipment Specialist 


Avionic Division 


Racine, Wisconsin 
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failure. 


another FURNAS aie 


v3 


-: 


Furnas Electric again leads the field. 
Now magnetic motor controls are avail- 
able with Dua! Seal coils. 
coils mean longer control life. 
Because Dual Seal molded coils 
moisture and fungus resistant, eliminat- 


the most common cause for 


tant, will not support combustion and 
have high dielectric strength. 


Mechan- 


@ MOISTURE AND FUNGUS RESISTANT 
@ EXCELLENT HEAT DISSIPATION 

@ DIMENSIONALLY STABLE 
o 
7” 


MECHANICALLY STRONGER 
NON-COMBUSTIBLE 


DUAL VOLTAGE COILS 


“hee 


Dual Seal 
Why? 


are 


Furnas Electric magnetic con 


coil trols with exclusive Dual Seal 
These homogeneous molded 
coils are dimensionally stable, age resis- 


dual voltage coils are matched 
for use with your dual voltage 
motors. Coil changing is now 


virtually eliminated and stock 


ical properties of Dual Seal coils elimi- 
nate damage due to vibration or impact 
and are impervious to damage by screw- 
drivers and other hand operated tools. 
Only Furnas magnetic controls are 
equipped with Dual Seal coils. Before 
you buy, investigate the many advan- 
tages of these controls. Then specify 
Furnas Electric. 


ing of coils and starters simpli 
fied. For example, on 3, 71/ 
and 10 horsepower starters, one 
220-440 vole Furnas Electric 
coil is used where six are nor- 
mally required. Simple, on-the- 
job, re-connection of coil leads 
change high to low or low to 


OTHE! 


First Drum Controller with built-in 
thermal overload protection. 


First small Drum Controllers for 
reversing and speed changing. 


First to build compact, easy to 
operate Master Switch for wound, 
rotor motors. 


high voltage as required, 


FURNAS FIRSTS 


@ First Tap Switch for single handle 
control of rectifiers. 


@ First to use the principle of 
Switchlets for auxiliary contact on 
starters. 


@ First to build a line of in-between 
sizes of starters. 


& FURNAS ELECTRIC COMPANY 


BATAVIA, ILLINOIS 


: 


SALES REPRESENTATIVES IM ALL PRINCIPAL ciTies 


millivolt ripple, 
with a_ switch. 


and polarity reversal! 
Electronic 
Lewis St., 


Measur¢ 
Eatontown, N. J 


11, Reader Inquiry Service Cards 
preceding back cover 


ments Co., 
Circle No 


KEY-LOCK RESET 
MAGNETIC COUNTER 


Designed for panel mounting where 
remote indication is required, counter 
is only 5.11 in. wide, 2.10 in. high, 
1.68 in. deep, with capacity of 1000 


counts per minute, Tumbler lock puts 
damper on tampering; one turn of key 
resets all 6 figures to zeros, 

Power consumption, 8 watts. Counters 
are UL-approved and available in 110 
and 220 a-c and d-c models. Veeder 
Root Ine., . Hartford 


Conn. 


20 Sargeant St 
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A-C OVERVOLTAGE RELAY 
USES STATIC COMPONENTS 


Overvoltage relay for aircraft a-c elec 


tric systems provides voltage-sensing 
and inverse time-delay characteristics 
with miniature static components. Onl) 


moving part is the armature of the 


shock proof slave relay used to control 
external devices such as circuit breakers 
or field relays 

Using miniature silicon diodes and 
transistors mounted on a printed cir 
cuit, the unit maintains accurate cali 
bration from —65 to 250 F; operation i- 
not affected by vibration, shock, or 
mounting position 

The relay uses Zener diodes as volt 
age references, and simple RC circuits 
to get an easily adjustable 
voltage-time delay characteristic. One 
slotted 


inverse 
adjustment covers the entire 
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If you are in the business of 
manufacturing air-moving 
products or appliances, this is 
an invitation to you to visit 
the world’s finest plants and 
engineering facilities devoted 
exclusively to the development 
of air-impeller equipment. 
Manufacturing divisions are 
located at Torrington, 
Connecticut (headquarters), 
Van Nuys, California, 

and Oakville, Ontario. And 
Torrington’s products and 
services are available to you 
through an organization 

of sales representatives with 
offices located in 25 metropoli- 


tan and industrial areas. 


Call us—or come, and bring 


your problems with you! 


THIS 1S TORRINGTON 


“7 ere 


TORRINGTON 


MANUFACTURING COMPANY 
TORRINGTON, CONN BCTTicut®?T 
VAN NUYS, CALIFORNIA : OAKVILLE, ONTARIO 
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Here is the IDEAL 
COIL BOBBIN 


pe, 


til 


© FURNISHED WITH ANY NUMBER OF LUGS 
ATTACHED AT A NEW LOW IN UNIT COST 


Low-cost coil bobbins can now be furnished to your specifications 
with any number of lugs attached. Through the development of 
special high production automatic equipment, Precision has elimi 
nated the expense and difficulty of attaching terminals. .. especially 


as encountered with molded type bobbins 


The attached lug feature especially adapts these bobbins to printed 
circuit applications. Equally important, they can be insulated from 
the coil winding by washers as an integral part of the assembly 
This latter advantage not only improves insulation, but greatly 


facilitates easier and faster production of the finished coil 


Coil bobbins with lugs attached are available in any size with 


round, square or rectangular cores flanges of all shapes. Cores 


are wound from dielectric kraft, fish paper, acetate or combinations, 
including DuPont Mylar. They can also be supplied Resinite 
impregnated 


Write, wire or phone for full information 


Visit Our Exhibit at the 
1956 Radio Engineering Show 
1 R E National Convention 
Booth No. 791 


Kingsbridge Armory, Airborne Ave. 


Py 


‘V4 PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST ° CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 


range of calibration. Dimensions: 2 x 
34% x 4 in.; weight, 13 oz. Relay op 
erates on only 1% watt. Westinghouse 
Aircraft Equipment Dept., Wapakoneta 
Rd., Lima, Ohio. 
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SUBMINIATURE D-C 
VOLTAGE DIVIDER 


Miniature, three-section d-c voltage di 
vider consists of three resistance sec 
tions with four output terminals. Unit 
is encapsulated, providing protection 
against saltwater immersion and ex 


tremes of humidity and temperature 
( 55 to 125 C) 

Available with a maximum of up to 
100,000 ohms per section, unit has 14 
in. diam x %% in. length. Standard re 
sistor accuracy is + 0.5 per cent. Watt 
age dissipation: 1% watt at room tem 
perature and 0.25 watt at 125 C. The 
Daven Co., 536 West Mt. Pleasant Ave 
Route 10, Livingston, N. J. 
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MERCURY “B” BATTERY 
HAS LONG LIFE 


Mercury cell is so designed that a 
number of them can be stacked to 
gether to provide required voltage in 
a variety of physical shapes. Design 
permits full automation in the con 


\ 
Lo ee) sa 


Nee kA 


struction of the basic cell and in the 
assembly of the cells into battery 
stacks. The batteries possess the long 
shelf life and constant voltage output 
inherent in the mercury battery system 
at prices reflecting economies achieved 
in production costs. 

Batteries are available in standard 
miniature sizes for 15, 22.5, and 45 
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Introducng the NEW | RADIO RECEPTOR 


HIGH CONDUCTANCE 


GERMANIUM 


GLASS | DIODES 


Newest development of Radio Receptor engineering skills are Here are a few of the neu 
these efficient and long lived glass diodes. They’re built for Radio Receptor glass diode 


top performance and remarkable endurance in a wide variety types. Many others are avail- 


of applications able... For the complete 


list, fill out the coupon be- 


’ = low and mail it to us today! 
STABILITY These are true “junction rr 


diodes formed by , 
alloying with exceedingly high electrical and mechanical IN67A 
stability and no dependence upon whisker pressure IN68A 
1N89 


1N90 
TRUE HERMETIC SEAL Glass envelope has fused glass-to- 1N95 


metal seals impervious to moisture and chemical contaminants 1N96 


IN97A 


IN98A 
CHARACTERISTICS Close control over metallurgical prop INS9A 


erties of the material and geometry of the junction results in IN100A 
forward currents of the order of several hundred milliamperes IN116A 
at one volt with low reverse saturation currents INII7A 
IN1L18A 
1N126 
1N127 
1N128 
1N198 
DR301 
DR302 
RADIO RECEPTOR DR303 
DR305 
SELENIUM RECTIFIERS ae 
DR310 
RReo, conducts continuing laboratory research to maintain highest DR311 
standards for existing types of selenium rectifiers as well as DR312 
newer products. RRco. rectifiers include industrial and radio cae 
types, embedded stacks, hermetically sealed units, high tempera- ; R316 
ture types and the new snap-in “Qui-Klip” rectifier. If you have a DIMENSIONS 


DR317 
problem involving rectification, write today for full information. a a mo DR319 


Lead diameter .025"-.019 DR321 
Lead length. 1.125” mir DR322 
DR323 
DR324 
DR325 


Semiconductor Division 
251 West 19th Street 
New York 11, N.Y 


Please send me your new giass diode bulletin no. G-5/ 


Please have your representative call on me 


In Radio and Electronu 


Since 1922 


See us at the IRE Show, 
March 19-22, Booth 511-513 


‘ee 
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Servo Motor 
MORE APOWER To you! 
MORE POWER OUTPUT 


Ss 


200 Watt A.C. Low Inertia Servo Motor 


Short life, overheating and unsatisfactory response—these are your only 
rewards when you use an underrated Servo Motor on a job demanding a 
bigger rating. If faster response and more output are what you need 
to solve existing problems in your Servo Motor applications— it’s time to 
investigate DIEHL Servo Motors. 


The DIEHL % HP (200 watt output) Servo Motor has proved especially 
successful in overcoming problems in a wide range of applications. Capable 
of continuously delivering rated maximum output without exceeding 
rated temperature rise when excited at rated voltage and frequency from 
a suitable polyphase power source, these open-type 60 and 400 cycle low 
inertia Servo Motors feature an integrally-mounted auxiliary motor-blower. 


A look at the other specifications—and at your Servo Motor requirements 


may reveal many practical uses for these higher powered DIEHL Servo 
Motors in your operations. Write today for complete information on 
Servo Motors rated up to 1 HP (750 watt output). FM 


SPECIFICATIONS 


DIEHL Number 
Booth 3 


RADIO Ovtput (watts) 200 
Frequency (cycles) 60 400 


| 
ENGINEERING Poles 2 | 6 
SHOW Reference Phase (volts) 115 | 115 


200 


Control Phase (volts) 115 115 


410 


410 
Control Phase Impedance (Ohms) 30 19 


Kingsbridge Reference Phase (watts) 380 


Control Phase (watts) 380 


Locked Torque (Oz. In.) | 190 105 


1956 Moment of Inertia (Oz. In.’) 6.60 6.60 
Theoretical Acceleration (Rad /se¢ 11100 6140 


Weight 14 Ibs. 8 oz 


other available components 


A.C. SERVOMOTORS © A.C. SERVOMOTORS WITH A.C. TACHOMETERS 
. A.C. SERVOMOTORS WITH D.C. TACHOMETERS ° 
A.C. AND D.C. TACHOMETERS © D.C. SERVO SETS * RESOLVERS 


DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING CO. 
Finderne Piant SOMERVILLE, N.J. 


ZP105-2212-1|ZP105-2217-1 


14 Ibs. 8 ou. 


volts. Basic individual cell is 0.490 in 
in diam. with an overall height of 0.280 
in. When cells are nested together, the 
net height of each is 0.210 in. P. R 
Mallory & Co., Inc., Battery Div., North 
Tarrytown, N. Y. 
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MIDGET LINEAR 
TRAVEL POTENTIOMETER 


Single or dual miniaturize linear travel 
potentiometers are available in a 1% 
in. diam case, with ball-type mounting 
providing universal alignment. Resist- 
ance values are up to 60,000 ohms per 
inch: total travel, up to 6 in. 

Dual wipers on each element result 
in minimum noise and longer life. 


——— 
| = - 


Resolution can be as low as 0.0008 
in., with single turn taps. O-ring sealed 
construction is used to meet environ- 
mental requirements of MIL-E-5272A. 
General Components Co., 801 Eighth 
St., S.E., Minneapolis 14, Minn. 
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STRAIN RELIEFS FOR 
PARALLEL WIRES 


Four new models of nylon strain re- 
liefs have been developed especially for 
the new SPT-3 parallel heavy duty 
wire, used for air conditioners, freezers, 
and related equipment. Model SR-30-] 
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XM marks the spot... the mark of extra 5 





CHROME IRON by Dominion Electric has many “ blind’’ locations for 
assembly screws. W. A. Reis, production engineer, say Phillips 
crews permit us to design appliances which permit the screw to be 
installed at a difficult angle without slowing production or marring 


worl 


4 


MODERN TAPPAN RANGES by ‘Tappan Stove Company will in the 
future all be assembled with Phillips screws. Says a ‘Tappan official, 


I don’t know of a single case where they have failed us... I can’t say 


enough about their fastening qualitie 


Users Praise 
PHILLIPS 


Cross-Recessed-Head 


WS 


DISHWASHER by Apex Electrical 
Manufacturing Company is a 

embled with Phillip Crew as 
fastener William A. Haverloc k, 
uperintendent 1) They’re 
tighter and there fear of dam- 
age to screw, bit or enamel due to 
driver slippage Chey hold better, 


Loo, over prolonged use 
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“BRAIN” of an Otis elevator calls for nearly 2000 screws on switche 
S. H. Sanford, Otis consulting engineer iys, "We are so sure of 
the superiority of Phillips screws for the purpose that we incorpe 


rated them in all our chyineerinp drawing 


“PLUGMOLD” by Wiremold is. as- 
embled on this automatic machine 
Kugene Pitcher, plant engineer, say 
“Without selt-centering Phillip 
crews we simply would not be able 
to utilize this automatic assembly 
method,” 


eo 
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THE FASTENERS 
OF TODAY... 
AND OF THE FUTURE 


x marks the spot 


.. the mark SCREENING AUDIOMETER by Sonotone uses Philli 
of exl’*d gquaily the calibration indicator panel. P. Ro. Werne 


i their use eliminate cost ind time-« 


of the dials. “’ We use them on panels, door 
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ona Landarads, 


) 
° ‘ 
rece ed 


Look to them for ¥-tra quality Phillips Cross-Recessed-Head Screws 


AMERICAN SCREW COMPANY 


Willimantic 9 ( onnecticut 


ATLANTIC SCREW WORKS, INC. 
85 Charter Oak Avenue, 


Hartford 


i Connecticut 


THE BLAKE & JOHNSON CO. 


Waterville 14, Connecticut 


CENTRAL SCREW COMPANY 
3501 Shields Avenue, 


Chicago 9, Illinois 


CONTINENTAL SCREW COMPANY 
New Sedtord, Massachusetts 


ELCO TOOL AND SCREW 
CORPORATION 
Rox k fe rd, Hlinor 


GREAT LAKES SCREW CORP. 
13631-51 So. Halsted 


Chicago 27, Illinois 


Street 


THE H. M. HARPER COMPANY 


Morton Grove, Illinois 


THE LAMSON & SESSIONS 
COMPANY 

1971 West 85th Street, 
Cleveland 2, Ohio 


NATIONAL LOCK COMPANY 
Rockford, Illinoi: 


THE NATIONAL SCREW & 
MANUFACTURING COMPANY 
( leveland 4, Ohio 


Los Angele 22, Calif 


PARKER-KALON Division 

General American Transportation 
Corporation 

Clifton, New Jersey 


PHEOLL MANUFACTURING CO. 
5700 Roosevelt Road, 


Chicago 50, Illinois 


SCOVILL MANUFACTURING 
COMPANY 
Waterville 14, Connecticut 


SHAKEPROOF Division Illinois 
Tool Works 

2501 North Keeler Avenue, 
Chicago 39, Illinois 


THE SOUTHINGTON HDWE. MFG. 
COMPANY 


Southington, Connecticut 


STERLING BOLT COMPANY 
363 West Erie Street, 
¢ hicaac 1 


(\¢ 
405 


, Mlinoi 


WALES-BEECH CORPORATION 
2240 Fifteenth Street, 
Rockford, Illinois 


Members Screw Research Association 





The Engineer from Continental Screw Co. ... 


ae \ 


mS we 
...makes Phillips “Bits-Holders-Screws’” for 
you—another exclusive from Continental 


This 3-way fastening combination 
makes power-driving practical 


anufacturers have cut fastening costs up to 
M 50% by switching to Continental’s Phillips 
Bits-Holders-Screws.”’ This 3-way fastening com- 
bination, exclusive with Continental, makes power 
driving really practical—even on your finished parts 
Did you know, for example, that just one size 
Phillips Driver will drive 85% of all Phillips Screws 
And just four sizes of Phillips 
Drivers will fit the entire range of screw sizes? 


oO 


used in industry? 


Remember, no other company makes Phillips “Bits- 
Holders-Screws.”’ And Continental offers you a com- 
picte selection of other Phillips fasteners, too. Talk to 
the engineers at Continental about the money you can 


save with power driving. Cail them today. 


Free Booklet: Continental Screw Co. offers you a 
free booklet on Hy-Pro Phillips Insert Bits and Hold- 


ers. Just send your name and address to Continental 
Screw Co., New Bedford, Mass. 


—_ ] 
. | 


Only Continental Makes 


Phillips ‘‘Bits-Holders-Screws”’ 
Sea 


MEMBEF 


—Ke con connt’ on Coniletrlell 
Continental Screw Co. 


Manufacturers of Holtite Fastenings 


New Bedford, Massachusetts, U.S.A. 





‘CLEVELITE: 


The *‘ Quality’’ Name for PHENOLIC TUBING 


To make your product better . . . and at lower costs 
specify CLEVELITE™! 


High performance factors, uniformity and inherent abil- 
ity to hold close tolerances, make Clevelite outstanding 
for coil forms, collars, bushings, spacers and cores. 


Wherever high dielectric strength, low moisture ab- 
sorption, mechanical strength and low loss are of prime 
importance .. . the combined electrical and physical prop- 
erties of Clevelite are essential. 


Fast, dependable deliveries at all times! 


Visit our Exhibit #519, Radio Engineering Show, 
New York City, March 19-22. 


*Reg. U. S. Pat. Off 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS, - OGDENSBURG, N.Y. « JAMESBURG, KJ. « LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OHIO 


Cleveland Container Coneda, Lid., Prescott and Terente, Ont 


Representatives: 
WEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, W.} 
WEW ENGLAND R. S. PETTIGREW & CO. 62 LA SALLE RD., WEST HARTFORD, CONN 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 NW. RAVENSWOOD AVE., CHICAGO 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


will accommodate wire sizes Nos. 16/3, 
16/2, 18/3 and 18/2. Model SR-33 
will accommodate wire sizes Nos. 14/3, 
14/2, 16/3 and 16/2. Both standard 
straight-thru types SR-30-1 and SR-33- 
| are available in right angle construc- 
tion and are designated as SR-20-1 and 
SK-23-1 respectively. Strain reliefs have 
been granted UL-approval 

Installation is accomplished in two 
simple steps. The strain reliefs firmly 
grip the wire and anchor it to the 
chassis or appliance at the point of 
entry. They completely insulate and 
absorb push, pull and torque. Heyman 
Manufacturing Co., 100 Michigan Ave., 
Kenilworth. N J. 
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MINIATURIZED 
CONNECTORS 


Micro-Ribbon miniaturized connectors 
utilize an improved version of manu 
facturer’s “ribbon” contact design with 
its self-wiping, self-cleaning, double 
contact action 

IIlustration show miniaturization 
achieved: with mating Micro-Ribbons, 


(right, in photo) 240 circuits weigh 
only ‘ Ib and take up only 10 cubic 
inches of space. The connectors provide 
easy insertion and extraction even in 
blind entrance locations. Units are 
available with 14, 24 and 36 contacts. 
American Phenolic Corp., Chicago 50, 
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CEMENTABLE TEFLON TAPE 


Teflon tape—treated for cementing 
with any commercial adhesive  (in- 
cluding pressure-sensitive adhesives) 
to metal, plastics or any other material 

has a pull test of approximately 45 
lb. Thin-section (down to 5 mil) appli- 
cations of this material are useful 
wherever Teflon’s zero water absorp 
tion, chemical inertness, broad service 
temperature range and good die lectris 
qualities are desired. Teflon tape 
treated for adhesion on both sides and 
laminated to another dielectric for 





WHEREVER TO} 
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189 Electronic Chassis Cooler 


small special service AC MOTORS... 


Since 1906 Hertner motors have been first choice wherever top quality 


and precision engineering are basic design requirements. Great 
flexibility within Hertner’s eight basic frame diameters is utilized to produce 
No. 181 Aircratt Heat Exchanger 
such types as precision servo motors, light weight blower motors, pump 
and antenna drives, induction or synchronous motors. Motors are 
totally enclosed .. . high shock resistant .. . meet high temperature 


requirements and feature special corrosion resistant finishes. 


Strict military requirements are consistently met. 


WRITE FOR BULLETIN 502 R 3 


No. 160 Size 10 Miniature Servos and Drives No. 188 Aircraft Ventilation Cooling 


THE HERTNER ELECTRIC COMPANY 


SMALL MOTOR DIVISION 
12690 ELMWOOD AVENUE CLEVELAND 11, OHIO, U.S.A 


A SUBSIDIARY OF GENERAL 
PRECISION EQUIPMENT CORPORATION 


MOTOR-GENERATORS * AC 20.C. MOTORS + AC & D.C. GENERATORS * HIGH FREQUENCY ALTERNATORS 


Western Area Rep 
PACIFIC SCIENTIFIC COMPANY Eastern Area Rep 


Los Angeles — Seattle — San Diego — R. B. BARNHILL & ASSOCIATES 
San Francisco — Portland — Arlington, Texas Baltimore Camden 
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rigidity. also offers excellent possibili- 
ties for printed-circuit production. 

Cementable Teflon Tape, 5 to 60 mils 
in thickness, is available in continuous 
rolls up to 12-in. wide. Sheets are also 
available in '4v-in. thickness in sizes up 

24 x 24 in., and in ‘ie-in. thickness 
up to 48 x 48 in. United States Gasket 
Co., Camden 1, N. J 
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1) ‘ ~ er Iwo limit switches available for ma 
> 
ke! chine tool and general purpose appli 
— a ™ cations, includes the Type PLS lever 


po LIMIT SWITCHES FOR 
” « MACHINE-TOOL 


APPLICATIONS 
i, 
-, 


Se mn 
die cast tiny parts 


The unusual flexibility of Gries’ die casting technique may 
answer your small parts problems. With almost unlimited | 
design latitude, your designs——whether simple or complex | 
can be made exactly to your specifications, 
swiftly, accurately, economically. Cast in zinc | 
alloy, in one automatic operation, completely | 
trimmed! Let Gries’ engineers solve your 
“impossible” problems | 
| 
| 
| 
' 
' 


operated limit switch which may be 


Quick delivery on quantitie 
of 100,000 to many millior 


NO MINIMUM SIZE 
Maximum Weight: '2 oz 


Maximum Length: 134” 


FACT-FILLED BULLETIN showing how 
Gries’ ingenious, economical operations 
can solve your problems 


World's Foremost 
Producer of Smal 
Ove Castings 


GRIES REPRODUCER CORP. 


149 Beechwood Ave., New Rochelle, N. Y. e Phone NEw Rochelle 3-8600 A 


Send prints for quotation; write today 
for bulletin and samples 


slH AL 


eT LT 


TINNED 


ARMATURE BANDING WIRE 


Stainless or Carbon Steel 


STAINLESS 


Low permeability and high resistance for 
greatest efficiency. High tensile strength 
for compactness and neat appearance. 
Non corrosive for everlasting life and 
Wire or safety. Cheaper than bronze on equal per- 
Write formance basis 
fo our CARBON STEEL 


Monessen, Pa., 
office 


Today 


For motors under 5 Hp. Fine working wise, or universal operation by the turn 
characteristics. Wide variety of uses of a serew selector, A companion 


= . ; thie Py pe PRS, is actuated by depress 
Shipped on 50 to 200-pound reels 


al sush rod 
A¢Cco , Page Steel and Wire Division Both switches are available for flush 
S AMERICAN CHAIN & CABLE or projection mounting, both conta 


normally open and normally closed 


, S hot \ th 
Monessen. Pa. Atlanta. Ct Denver. Detroit. Hou: nhap-action contact both have ie 


ago 


Los Angeles New York, Philadelphia, Portland, Ore., sume ¢ le trical characteristics Norm | 


San Francisco, Bridgeport, Conn a-c current ratings range from 15 amp 
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COLORED SILICONE 
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laper 
parade 


Are you in step with the more progressive manufacturers 
of BUSINESS MACHINES— AIRCRAFT— GUIDED 
MISSILES ELECTRONIC EQUIPMENT—who have 
approved and are profiting by the use of 

A-MP TAPER TECHNIQUE? 


There is still room on the A-MP TAPER TECHNIQUE 

Band Wagon for you to join the leaders. You, too, 

can increase speed of assembly, improve reliability, 
and save money by using A-MP TAPER PINS, TAPER TAB 
RECEPTACLES, TAPER BLOKS and TAPER TIPS, 


And you'll be “cheered on" by the many alert 
manufacturers of electrical and electronic components 
who have modified their standard products to help you 
enjoy the advantages of A-MP TAPER TECHNIQUE. 


Make it a MUST to specify A-MP TAPER TECHNIQUE in 
your PROJECTS for 1956. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


NE NRO A CL LTE I ES 8 STEP ILM ALE TE TOL AEI LODE! AOL AB ED, IOBI RRA PEE IDEA ER AI A RTA DS 
1 A-MP of Canada,ltd. Toronto Canada « 2, A-MP—Holland N.V.'s-Hertogenbosch, Holland 


e 3. Aircraft-Marine Products (G.B.) Lid., London, England « 4. Societe A-MP de France, Courbevoie, Seine, France 


*Trademark 





RUGGED 


AS A RHINO! 


General Industries 
FRACTIONAL HP. MOTORS 


1/40 HP. to 1/1100 HP. 


Ruggedness...the ability to 
“Take it? is a prime factor in 


every Gl FRACTIONAL H.P. MOTOR. 


™ Ruggedness, longer life and smooth, quiet operation — 
that's why manufacturers for over 25 years have been de- 
pending on General Industries 1/40 H.P. to 1/1100 H.P. 
motors. They've learned that they can count on high per- 
formance, economy, and prompt, dependable delivery every 
time when they — specify Gl. They like General Industries’ 
free design consultation service, too. Whatever your re- 
quirements are in the fractional hp. field, you'll find that 
it pays to—rely on Gil 


eeeeeteeeeeeeeee 


MODEL B . MODEL A » MODEL C : MODEL E 


4 pole 4-coil shaded . 2-pole, st ed pole : ole, shaded pole | 4-pole, shaded pole 
pole AC Induction AC induction 1 e Induction Type * AC Induction Type 


Write for Complete 
Specifications and 
Quantity - Price 
: ° Quotations! 

MODEL O ° MODEL D . MODEL F 


2-pole Capacitor « 4-pole 4-coilshaded . 2-pole, shaded pole 
Reversible Type AC * pole AC Induction * AC Induction Type 
only (for 6, 12, of « lype . 

24 volts) : 


INDUSTRIES co. 


DEPARTMENT GL «¢ ELYRIA, OHIO 


at 115 volts to 5 amp at 600 volts, maxi- 
mum d-c current ratings from 2.0 amp 
at 115 volts to 0.1 amp at 600 volts 
Westinghouse Electric Corp., P.O. Box 
2099, Pittsburgh 30, Pa. 


Circle No. 20, Reader Inquiry Service Cards 
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MINIATURE PLUGS 
AND JACKS 


Plugs and jacks in miniature sizes have 
been added to a complete line of stand 
ard sizes. The plugs, which are 

conductor type with combination clamp 
and solder lug terminals, have passed a 
500-volt breakdown test. Jacks are also 


conductor type with both open and 
closed circuit 

The miniature plug contain a one 
piece solid) brass. nickel plated rod 
pore ssed into the lip termin land staked 
to insure positive electrical contact 
Terminals, high grade insulation, plug 
body and tip red are mechanically 
interlocked to prevent turning. Electro 
eraft, Div. of Hamilton-Pax, 3747 North 
Kedzie Ave., Chicago, Il 
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SUBMINIATURE TANTALUM 
POLARIZED ELECTROLYTIC 
CAPACITOR 


Subminiature tantalum capacitors, ‘J 

NT, have ratings ranging from 0.5 vo 
d-c to 16 volts d-c working. Capacitances 
range from 0.08 to 30 mf., depending 
on voltage. Case sizes are only in 


1. in. in diam in. to 16 in. in 


or 
length 

I ype NI capacitors are hermeticall 
sealed and suited for transistor circuits 
for hearing aids, printed-circuit assem 


blies, subminiature controls and othe 
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Shield of TENITE POLYETHYLENE 
cushions color TV tubes... 


insulates against 25,000 volts 


Polyethylene is finding new markets faster than any s ly unbreakable. It saves weight in every 
other plastic in history Ipp tion. It is tough, yet does not scratch delicate 
Typical of its ability to supply the right ¢ ombination ‘ s. Parts are easily made to any des gn by 


‘ 


of properties for demanding jobs is this kinescope molding or extruding 


t - n 


shield. Molded of Tenite Polyethylene, this shield su Perhaps something you make or buy could be giv: 
rounds RCA color TV picture tubes. This plastic was more sales appeal, better performance, or longer l.fe 

selected for its high dielectric strength to meet an if it were made of Tenite Polyethylene. For more infor 
perating voltage of 25,000 volts. In addition, i's resili mation write EASTMAN CHEMICAL PRODUCTS, IN 


IS, IN¢ 


ence cushions the tubes against mechanical shock subsidiary of Eastman Kodak Company, KINGSPORT, 


during storage and handling. And no other plastic is TENNESSEE 


easier to mold. The large complex shape of this shield 


was no problem for the molder 
Color television is just one of many industries ~— old 
J Y 
and new~—that has jobs for this versatile Eastman 


plastic. Tenite Polyethylene offers many interesting 
properties. It is odorless, tasteless and chemically inert POLYETHYLENE 


It remains flexible over a wide temperature range, and an Eas tman plastic 


\KDs PRECEI 





| Another Hycon 
test help... 


MODEL 625 
DIGITAL RATIOMETER 


Shows ratio of two re 
lated voltages on large 
easily read counter 
Reads out in average | 
to 2 seconds 


HYCON ELECTRONICS, INC., Dept 
Send P. O. Box 749 


Pasadena, California 
TODAY Send the latest catalogs on Model 615 and Model 625 


Yas Nome 
Cy Ee | Acre 
" : | C 


Cc 


State 


very small, low-voltage devices designed 
for operation from —20 to 55 C. 
Superior capacitance, stability and 
power factor characteristics are said to 
result from use of a special-formulation 
neutral electrolyte. The tantalum wire 
anode is encased in a porous absorbent 
sleeve which serves as a separator. It 
terminates in a nickel anode lead tinned 
for easy soldering in making capacitor 
connections. The solid silver tubular 
outer case serves as the capacitor 
cathode. Cornell-Dubilier Electric Corp., 
Dept. H-26, South Plainfield, N. J. 
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ONE-PIECE, FREE-SPINNING 
LOCKNUT 


One-piece, free-spinning, reusable lock- 
nuts have their upper portion slotted 
and their bottom face undercut, so that 
when the nut is tightened, the threaded 
upper segments move inward causing 


the nut to produce a_vibration-proof 
lock on the threads of the screw. 

All-emetal construction makes the 
self-locking nuts immune to effects of 
both oil and water. Made of steel, 
brass, aluminum, and _ stainless, the 
fasteners are available in all machine 
screw sizes. Jacobson Nut Mfg. Corp., 
Box 177, Kenilworth, N. J. 


Circle No. 23, Reader Inquiry Service Cards 
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MIDGET THERMAL TIME 
DELAY RELAY 


Housing of midget time delay relay is 
only “ie in. diam and I", in. long: 
total weight is under | oz. Use of a 
special thermally sensitive toroidal ele 
ment is said to result in a unit possess 
ing excellent shock and_ vibration 
resistance 

Timing may be adjusted from the 
outside without affecting the hermetic 
seal by means of a standard hex key 
applic d to a setscrew located in a recess 
at the top of the housing 

Factory-set relays are available in 


five overlapping timing ranges from 5 
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Core quality is no longer your worry—it’s ours, for we guarantee performance 
of our tape wound and bobbin cores to mutually agreed upon specification: 

What’s more, you can specify a host of extra Magnetics, Inc. exclusive 
features. These include the Aluminum Core Box*, to withstand the rigors of 


temperatures to at least 450°F., vacuum impregnation, heavy winding stresses 


and vibration—and the color-coded bobbin core, for error-free handling in 
storage and assembly. 
Why not write today for your copy of Catalog TWC 100-A? And if you 


have an application problem, our sales engineers are ready to provide you Magnetics’ bobbin cores, t00, 


with expert assistance. Magnetics, Inc., Dept. E-29, Butler, Pennsylvania. 


ieiebiaie are performance-guaranteed! 


MAGNETICS inc. 


CABLE: Magnet 





on the go with 
Pienco 


Hard and heavy is the wear taken by 
such essentials as today’s lustrous kitchen 
tool handles and precision aircraft starting 

devices. Wherever extreme rigidity and 
trength is demanded, industry is turning to 

high quality phenolic plastics—and more 
users of extra-tough phenolics are 


turning to Plenco 


Through well-rounded experience and a 

concentrated program of research, rigorous 

testing, and special, problem-solving 

services Plenco has been successful in 
developing improved products 

better produc tion method lower 


produc tion costs 


If the results obtained by other 


manufacturers and molders are any 
criterion, you'll find it worthwhile to 
contact us for a discussion of your production 
problem. There's a Plenco phenolic 

plastic to meet your need, and 


speed your profits. 


PLASTICS ENGINEERING COMPANY 
Sheboygan, Wisconsin 


Serving the plastic s industry i the manufacture of 


high grade phenolic molding compounds, 


industrial resins and coating resins 


to 99 sec. Standard units are mounted 
on 9-pin miniature plugs, operate nor 
mally open or normally closed, SPST, 
115 volts a-c or 


Belltron 


Set ond 


and will carry 


28 volts d-« 


> amp at 
non-inductive 
Manufacturing Co. Ine 204 


St.. Elizabeth. N. J 


Circle No. 24, Reader Inquiry Service Cards 
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HERMETIC DEPOSITED 
CARBON RESISTORS 

Hermetically sealed 
ype DCH 


additional 


deposited carbon 


resistors are now available 


in four small sizes and two 


additional wattage ratings. They are 


made to meet sy 


MIL-R-10509B 


t | 
resistor are 


ifteations of proposed 


alloy-solder 


envelope of 


sealed in 


special nonhydroscopic 


4a — 


ceramic and production tested for re- 


shock, 


humidity 


istance to thermal salt-water 


immersion. and They ire 


ruggedized tor incorporation into snap 


in component clips 
PLENCO PHENOLICS Ke 


ficient of 140 to S00 ppm per deg ci: 


stors have a temperature coef 


coefhicient of less than 
volt They 


tolerance of 1 


and a voltage 


0.002 per cent per are sup 


plied with a standard 


MAKCH 1950 ELECTRICAL MANUFACTURING 





J 


YY a aseenell 
nn * Ree! 


Contact 
Is Best for Your Product? 


While Electrical Contact Design is almost infinite in its possibilities ...and the combinations of contact 
materials are also considerably variable ... STYLES of contacts commonly fall into three categories: rivets, 


screws and welding disks or buttons. 


In determining the best STYLE for your product, individual advantages and economies must be considered. 


Each is designed to serve specific electrical and mechanical requirements as outlined below. 


*RIVET-TYPE CONTACTS 


Most commonly used of the three styles. Especially used where contact is 


“A , to be mounted on a hole-punched bracket or spring. Necessary tight rivet 


a assembly should be obtained with an accurate riveting die because use of 
A | . 
A such force as hammering may crack the contact. Solid rivets are supplied 


in Fine Silver, Coin Silver, Palladium and most Fasaloyt Alloys. Com- 
posite Rivets are supplied in most Fansteel contact materials, backed with 
Rivet-Type Contect annealed steel unless otherwise specified. Both Solid and Composite Rivets 


are available with solid, indented or hollow shanks, flat or radius face. 


*SCREW-TYPE CONTACTS 


Used to provide adjustment in the gap between mating contacts in certain 
designs. Fansteel Screw Type Contacts are supplied in a variety of types 
and sizes with a flat or radius face contact on the head end or thread end. 
Standard types include round or hexagon headed, headless, slotted or non- 
Screw-Type Contact slotted screws; all available with any Fansteel Contact Material. Screw 
materials commonly used are cold drawn steel (blue or plated if desired) 


copper, brass, commercial bronze, phosphor bronze, nickel or monel. 


*WELDING BUTTONS 


Used most often when weight is a determining factor. Where adjustments 
are required, the mating contact is generally a screw-type. This button 
type assembly when properly welded assures maximum conductivity of 
heat and current, 


cae Available in Flat or Radius Face in all Fansteel contact materials. Steel 
for the asking. backings, being easiest to weld, are usually supplied unless otherwise speci- 
. 
FANSTEEL 
METALLURGICAL ee ee ee ee 
CORPORATION, 
NORTH CHICAGO, 
ILLINOIS, U.S. A. material, etc....Fansteel’s experience in metallurgy and contact engineering 


can solve it for you. It’s a good policy to CHECK WITH FANSTEEL. 


fied. Nickel backings are available for conditions subject to rust or corrosion. 


Where electrical contacts pose a problem...in selection of type, shape, size, 


F562 t Registered Trade Mark 


FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 1914 


READER INOLIKY SERVICER CARDS, PRECEDING BACK COVES 183 





BUT GARRETT’S GOT 
IT FOR QUALITY 


No sir, you can't beat Garrett when 
it comes to top quality in small parts 
Their “statistical quality control sys 
tem” means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett. They 
manufacture and stock the world’s 
most complete line of washers and 
hose clamps. Boy, when you need 
any kind of a lock washer, flat wash 
er, spring washer or hose clamp you 
get it fast 
out of stock 
When it comes to : 
assemblies that's 


speed 


most everything right 


stampings and 
where their high 
automat equipment stars 
Turns out exactly what you want in 
no time at all 


Sure, I'm a tough buyer. I want the 
best. I want it fast. I want it priced 
right. And Garrett is the place for me 

LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 


Philadelphia 34, Pa. 


OF PHILADELPHIA 


per cent. Resistors are available with 
ratings ranging from 1/8 watt (with 
standard resistance range of 10 ohms 
to 500 kilohms) to 2 watts (with stand 
ard resistance range of 10 ohms to 50 
megohms). Dale Products, Inc., 1306 
28th Ave., Columbus, Neb. 
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INFINITELY VARIABLE GEAR 
REDUCTION TRANSMISSION 


Gear reducer with infinitely variable 
peed from true zero to the maximum 
of the unit is provided by building a 
vear head into the output side of a 
Zero-Max vari 


thle speed transmission. The transmis 


fractional-horsepower 


ion unit has a range 


lo , the 


from true zero 

Because the 
gearhead input shaft is integral with 
the transmi 
ol the 


input -peed 


ion output shaft, the speed 
vearhead output shaft is in 
finitely variable. Speeds can be changed 
instantly while the unit i running of 


Lenpopee d 


Available are pear reductions of 2 
Land 5 to 1, that deve lop 20-100 in 
lb of torque. Imput and output shafts 
ire parallel and the output shaft ro 
tate counterclockwise — on 
Clockwise 


Twenty-six models 


standard 
models 


available 


with variou 


operation Is also 
and types 
torque ratings and a va 
riety of ranges of stepless speeds can 
be obtained 

Qutput shaft ha » in. diam, with 
cartridge-type oil seals. The entire unit 
runs in oil and may be mounted in 
any position, Revco, Inc., 1900 Lyndale 


(ve. So.. Minneapolis, Minn 
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EPOXY COMPOUND 
FOR POTTING AND 
ENCAPSULATING LARGE 
EQUIPMENT 


] pPoxy HYSOL 6600. has 


been ¢ pecially developed flor use in 


compound 
potting and encapsulating large metal 
masses stich as instrument transformers, 


power bushings, and 


related equip 


ment. The compound has been used in 


Ve 


| specializes 


TL 


simulation 


UR emia 


with TEMPERATURES: 


+ 00°F to —100°F and lower 
with HUMIDITY 20% to 95% 


* in any combination 
* in any size or shape chamber 
* in conformity to Gov. Specs. 


AR designs, manufactures, and services 
a complete line of test facilities, includ- 
ing Fungus, Sand and Dust, Explosion, 
Rain and Sunshine, Special Air Chillers 
and Liquid Chillers, as well as Hydraulic 
Test Stands. 


Write for our catalog 
or quotation. 


FT SEL 


CORPORATION 
833 BROOK ST. BRISTOL, CONN. 
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Explosion-proof 
vacuum unit. 


si Thoroughbred, HORSEPOWER 
| 


Radar | for your motor-driven products 


voltage 
regulator 
gear motor. 


The unexcelled performance of Lamb Electric Motors in 
many types of industrial, commercial and domestic products 
is evidence of their outstanding quality. 


Dependability and efficiency (optimum weight-size-horse- 
power ratio) are features that result from proper design 
W eight- , , : . 
sien’ tee za 4 and careful manufacture by personnel having many years of 


appliance experience in the small motor field. 
motor. 


May we demonstrate how Lamb Electric Motors can bring 


these advantages — and also perhaps lower costs —to your 
products? 


yg THE LAMB ELECTRIC COMPANY + KENT, OHIO 
equipment. In Canada: Lamb Electric—Division of 


Sangamo Company Ltd.—Leaside, Ontario 


o 
If you are interested in any of the loclric 
above motors write and we shall 


be glad to send full information. 
SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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CONTACT 


SALES OFFICES 
SANTA MONICA 


ete 


Ti 
ate 


man 


fe PHILLIPS"? 


Your Phillips man is a “‘look-who’s.- 


here apain puy when a new relay 


is on test. That’s the Phillips Plan 
a combination of engineering 
kill*® and personal service worth 
so much to a busy engineer. If 
you have a spec ial relay problem, 
we have the spec ial service. Write 


us, or call your local man from 


Phillips. 


*FOR EXAMPLE: 

Phillips Engineered Relays 
are used in automatic toll 
collection equipment 

on today’s modern 


turnpikes. 


TYPE 60A Multi-con 
tact relay, sensitive 
intermediate size. OD 

2% e"h wn 1° WwW 


‘ Phil hed, 


20549 TYPE 8 Plug-in 
enclosed relay, multi 
contact, with twin con- 
tacts. Highly sensitive 
long lived, precision oper- 
tion, available with taper 
tobs. O.D. 2’ y°L at'y’"W 


TYPE 2QA Multi-con- 
tact relay, highly sensi 
tive, adaptable for marginal 
operation OD. 4',"L x 

14 "W 


POWER NMERMETICALLY SEALED RELAYS ACTUATORS 


PHILLI 


PHILLIPS CONTROL CORPORATION 


JOLIET, ILLINOIS 


° ° 
A Thor Corporation Subsidiary 


NEW YORK «~ PHILADELPHIA ~ BUFFALO SAN FRANCISCO ~- DENVER 


- ATLANTA DETROIT CLEVELAND DALLAS SEATTLE 


transformers designed to meet the re- 
of MIL-T-27A. 
Crade 6600 is a filled epoxy base sup- 


quirements 


plied in the form of a soft solid which 


melts to an easily handled, low  vis- 
cosity liquid. A resilient, heat-resistant, 
tough this 
base is processed with manufacturer's 
Hardener D. Electrical Insulating Mat 
erials Division, Houghton Laboratories, 
Inc., 322 Houghton Ave., Olean, N. Y. 
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casting is obtained when 


INDUCTION-TYPE BRAKE 


MOTOR FOR ACCURATE 
CONTROL 


Designed for use in coin-operated ma- 
chines, precision instruments and other 
motor operated devices where accurate 


control is fractional- 


required, new 
horsepower brakemotor stops within 10 
final shaft 
The motor is available 


from 4.5:1 to 


deg of rotation tor speeds 
below 50 rpm 


with vear reductions 


- 


2,592.000:1, making available a range 
of shaft speeds from 600 rpm to 1 revo- 
lution in seven days 

The brake 
is available on all manufacturer's Series 
500 


spring-ly pe arrangement 


motors—synchronous or nonsyn- 
chronous induction motors operating on 
a-c only. Speed of synchronous motors 
is 1800 Kither 


nonsynchronous motors can be 


synchronous 01 


stalled 


for an indefinite period of time without 


rpm. 


damage to the wiring or overheating. 

Brakemotors are available in various 
torques up to 240 in.-oz. Gleason Avery, 
Inc., 45 Ave.. Auburn 2, N. ¥ 
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SUBMINIATURE REED RELAY 
PROVIDES AUTOMATIC 
SWITCHING 


Subminiature resonant relay si- 
filter for 
Unit 
( Model 


AR-3) 


reed 
multaneously functions as a 
audio frequencies and as a relay 


Iwo reed 


( Model 


is available in either 


AR-2)) of 


three-ree d 


PibecTet 





SIRVENE DIVISION 


CHICAGO 
RAWHIDE 


Other C/R Products 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 


It’s hard to mention a type of product in which 
Sirvene parts are not doing an important job When 
you need an oil-resistant, pliable synthetic rubber 
part with an exact degree of flexibility or hardne 
resistance to extreme temperatures, fluid or ase 
abrasion and weal! C)/R Sirvene can serve 
dependably. ¢ R engineers and compounder 
prepared tO assist you with design ola part will 
formulate the correct Sirvene compound tO meet 
you! specifi requirements ‘ will test prove if for 
final production. Quantity production is laboratory 
controlled, assuring you of constant qu ‘lity and 
uniformity. Write + for your copy of the ne 


*Sirvene’’ brochure 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1215 Elston Avenue «+ Chicago 22, Illinois 


Offices in 55 principal cities « See your telephone t 


in Canada: Manufactured and Distributed by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 


Export Sales: Geon international Corp. Great Nec k, New York 





/ Custom-Manufactured a 
/ to Exactly Fit Your Product rf ee eee eS eee 


Jess than | cu in. Minimum driving 


_ i . : voltage is 21% volts rms; reed fre- 
' Easier to Install ‘ j quencies can be tuned within the range 
Better in Performance ot of 100-500 cps. 

: Po Reed relay applications include use 
in systems or devices where automatic 
switching is desired without duplica- 
tion of electrical conductors. CG Elee- 
tronics Corp 305 Dallas St., N.E., 
Albuquerque, N. M. 
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: THERMAL TIME DELAY 
Wide range of types including 


.-7 telephone miniature, vibration Thermal time delay relay has its operat- 
resistant, mechanical-latch, ing mechanism encased in a dust-tight 
low-capacitance, interlock, et shell. Designated the “Red Dot” series, 
Standard or special. the relays fit octal tube sockets. Seated 


height is 2%4 in. Contact rating is 3 


SOLENOIDS amp at 230 volts a-c. Relays are avail 
able with either normally open or not 
Laminated and solid frame types mally closed single pole 


Sizes and operating character Standard heater voltages are 6.3, 26.5, 
istics tO your specifications 115 


contacts. 


and 230. Heaters operate inter- 


Paper-section and bobbin-wound 
types. Standard or special. 


ar Ey 
TRANSFORMERS 


lea Li 


Power types up to 500 V.A timing 
Standard or special, Open or 
cased. Any type mounting 


Also chokes FS 
i e yy) 
SWITCHES “ 


ear Tt Tia 


Standard or spec ial purpose 
types. Formed idler blades 
can be supplied 


‘ 


HERMETIC SEALING 
Complete facilities for 
sealing, plating, painting, 
imprinting 


changeably on a-c or d-c. All relays 
may be energized continuously without 
damage 

Relays are stocked in standard delay 
times of 2, 5, 10, 20, 30, 45, 60, 90, 
120. and 180 sec. Other heater voltages 
and other delay intervals are available 
on special order 


The relays use an actuating structure 


ELECTRIC COMPANY 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS * : SEND FOR 


VISIT BOOTH 314, I. R. E. SHOW FULL DETAILS 


of the differential expansion type. They 
are compensated for variation in ambi- 
ent temperature and are designed to 


meet the requirements of both light and 
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was GENIUS | ae 
a. 


EDWARD 


Yes, this was genius. 


Thomas A, Edison knew it. In paying tribute upon the 
occasion of Doctor Acheson's passing, he aid is a 


former associate | know the world loses a great genius 


Leo Hendrik Baekeland knew it. He remembered him 
“as a man who combined a most fertile brain with great 
strength of conviction.” 


Walter B. Pitkin knew it. This famous psychologist said 
‘As he created his place in our civilization so does that place 
pass with him. None shall fill it.” 


ind the press knew it. They used in their 


such phrases as “world’s acclaim of a genius 


editorials 


“one of the 


geniuses of his time,” and “the loss of an inventive geniu 


But what makes genius? 


Employing a mixture of carbon, sand, salt, and sawdust 
in a simple but effective electric furnace, made up of a few 
strands of wire, a carbon rod, and a plumber’s bowl, Edward 
Goodrich Acheson was able to bring into being a mass of 
scintillating crystals rivaling many gems in splendor and 
almost matching the diamond in hardness. These highly 
abrasive crystals he crushed and made into grinding wheels 
and these wheels, in turn, were used to shape metals and 
make machines. Called “Carborundum” by Acheson and 
silicon carbide by the chemist, this new material did its job 
so well that it is credited with making possible today the mass 


production of automobiles, tractors, and countless other 
mechanisms. 


Possibly silicon carbide could be made better —harder or 


Sharper. To this end Acheson subjected silicon carbide to 
higher temperatures for longer periods; what he obtained was 
not a harder substance but, instead, one of the softest — pure 
graphite. [he extreme conditions to which he had exposed his 


jewels of industry brought about their disintegration, the 


ACHESON COLLOIDS COMPANY 


PORT HURON, MICH PHILADELPHIA, PA 
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ACHESON DISPERSED PIGMENTS CO 


Anniversa@ 


INVENTOR 
SCIENTIST 


INDUSTRIALIST 


GOODRICH ACHESON 


silicon passing off as vapor and the carbon remaining as a 
solt, unctuous residue. Manufactured graphite, destined to 


be of far-reaching importance, became another of Acheson's 


contributions to industry 


Unquenchable curiosity, coupled with the indomitable 
spirit that was his, led him to uncover means of preparing this 
new product of the electric furnace in the form of plates and 
cylinders. Put to work as electrodes, these soon revolution 
ized electrochemical and electrometallurgical operations 
Acheson had now made commercially teasible the produc 
tion of new tamilies of chemicals and laid the groundwork 


for the present efficient manufacture of steel and alloys 


During Acheson's painstaking efforts to produce graphite 
crucibles he experimented with many clays for use as binding 
agents —and he learned much about them—so much tn fact 
that he was able to explain why the ancient Egyptians used 
straw in their brick making and what caused the formation 
of the deltas of the Nile and Mississippi. Most important, he 


discovered a method of rendering graphite colloidal 


Colloidal graphite in modern industry plays a role that is 
varied and complex, its unique properties finding utility in 
such dissimilar fields as lubrication, electronics, metalwork 
ing, and lithography, to name a few. The techniques origi 
nated by Acheson for colloidally dispersing graphite are 
being applied to other solids including carbon blacks 


ments, and minerals 


pig 


To those of us in the companies 
dcheson, his 7 é 
tion. We are proud to offer this tribute to his 
100th anniversar Ot his birth 


identified with Doctor 


erance and achievement are an inspira 


renius on the 


Acheson Industries, Inc. 


GREDAG, INC 
NIAGARA FALLS. N.Y 


ACHESON COLLOIDS LIMITED 
LONDON, ENGLAND 
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Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here’s 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite... 


and here’s how you can use it: 


CAND CADMIUM you can get highly corrosion § resistant 
finishes to meet any military or civilian specifica 
tions and ranging in appearance from olive drab 


through sparkling bright and dyed colors 


Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper -« hrome 
plating by reducing the need for buffing 


Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk 


lridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 


or long immersions 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 
direct or call in your Iridite Field Engineer. He's listed under "Plating Supplies" in your 
classified telephone book. 


ys NOG» a P 


INCORPORATED 


4004 06 E MONUMENT STREET *® BALTIMORE 5 MD / 
A 


r 


lridite is approved 
under government 


specifications 


heavy industrial control and electronic 
equipment. G-V Controls Ine., 28 Holly 
wood Plaza. East Orange, N. J 
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HYDROGEN THYRATRON FOR 
PULSE MODULATION 


Hydrogen thyratron for pulse modu- 
lator service, the PL-I61, carries the 
ratings of the PL-5C22, but is 2 in. 
shorter than the prototype. By using 
a compact 7-pin stem and eliminating 


the conventional base, manutacturer is 


said to have substantially reduced the 
space occupied by the tube while re 
taining full performance characteristics. 

Maximum ratings of the PL-161 are: 
peak plate voltage, 16 kv; peak plate 
current, 325 amp. Maximum dimen 
“ions are height overall, 6.25 in.; 
height, seated, 5.75 in.: diameter, 2.56 
in. Penta Laboratories, Inc. of Santa 


Barbara, Calif. 
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EXPLOSION-PROOF MOTORS 
Rerated NEMA explosion proot motors 


designated Type H, is manutactured in 
ratings of 1-30 hp Motors are. de 
signed for Class | Group D_ service 
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Here it is...! 


THE NEW “48-FRAME” MOTOR DESIGN 
THAT GIVES YOU 


INDUSTRIAL 
QUALITY 


Everything you asked for and more. 
Smaller, yes...and better, too. 
Here is traditional Century depend- 
ability, smooth-running and quiet- 
ness under load... now skillfully 
engineered into the compact new 


"48-Frame” design. 


These great new Century “Industrial 
Quality" motors are now available 
in sizes from 1/20 to 1/3 H.P.... 
developed specially for industrial 
users, 


ON NEW EQUIPMENT OR 
FOR REPLACEMENT... 
when you see the red “C" on the 
new weight-saving, space-saving 
48-Frame" motors, you're assured 
of Century's traditional industrial 
ruggedness. For information and for 
fast service, call or write your nearby 
Century District Sales Office or 
Authorized Distributor 


We Invite Your Comparison of... 


engineering — Weight sav- desig n—For time saving main 


ings up to one-third are made tenance, ‘‘GITS’’-type oilers for 


possible without skimping’’ on the sleeve bearings are placed high 


vital “active materials’, simply by on the end-brackets, allowing 
eliminating dead weight and using easy oiling from either end of the 
new materials. The result is motor... cluster-type integrally 
smaller-diameter motors that are cast fan at the rear end of the 
not merely “just as good” but rotor draws a steady stream of 


actually superior to the famous cooling air over the coilheads 


Century “56-Frame.” Square” stator iron permits air 
: S S 
. * >. 


to pass between the core and 


shell, cooling the whole width 


Performance- Rated © 
MOTORS 
1/20 to 400 H.P. 


Offices and Stock Points in Principal Cities 


191 





Engineers have taken 


to KNITTING 
with 
ALLOY 
WIRE... 


_t 


ie 


VIBRATION ABSORBING CUSHION ELECTRONIC SHIELDING 


If you haven't started to investigate the design potential for 
knitted stainless steel and nickel alloy wire, now is the time 
to do it. Here are some interesting applications to whet your 
interest and imagination: 


1. VIBRATION & SHOCK ABSORBING CUSHIONS — used to pro- 
tect intricate, expensive electronic equipment in aircraft. 
Alloy wire is unaffected by high temperatures, low tem- 
peratures, moisture and other elements. 

ELECTRONIC SHIELDING — knitted alloy wire gaskets elimi- 


nate radio interference in electronic equipment. Nickel 
alloy wire has good conductivity, corrosion resistance and 
resiliency. 


FILTERS & MIST ELIMINATORS— knitted wire pads remove 
entrained liquids from gas streams with exceptionally 
low pressure drop. Shaped cartridges widely used for 
oil and other liquid filters. 
Many other industrial applications take advantage of the out- 
standing properties of knitted alloy wire. Learn more about 


these interesting products...send today for Application 
Bulletin A-1. 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 


for areas where inflammable gasses and 
volatile liquids are present, and for 
Class If Groups F and G service for 
areas where combustible dusts are pres- 
ent. 

Type H motors, fully enclosed and 
non-ventilated, can be obtained in 
frames 182 and 184. Models in frames 
213-3261 are fully enclosed and 
equipped with sparkproof aluminum 
fan, large cast iron conduit box, long 
register one-piece cast iron frame, and 
end bracket with eight bolts on each 
end bracket. The explosion-proof motors 
are certified by Underwriter’s Labora- 
tories, Inc. Electro Dynamic Division 
of General Dynamics Corp., Bayonne, 


my Be 
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MINIATURE 
HIGH-TEMPERATURE CABLES 


Miniature multiconductor shielded and 
jacketed cables are available from 
single-conductor constructions up to 24 
conductor assemblies. Each conductor 
conforms to MIL-W-16878 for type E 
and EE, and can be obtained in solid 


colors or a wide variety of spiral striped 
color codings. Outer jackets can be 
either Teflon, Kel-F, or a fibrous glass 
braid. Light weight and low capacitance 
characteristics make the cables suit- 
able for aircraft’ instrumentation and 
communication and other assemblies. 
Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y 
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VOLTAGE-REGULATED 
POWER SUPPLIES 


Series KR 1.5-amp power supplies fea- 
ture one regulated B supply and two 
unregulated filament outputs. Four new 
models have been deve loped to deliver 
0-150 volts d-c (KR 16), 100-200 volts 
d-c (KR 17), 195-325 volts d-c (KR 
18), and 295-450 volts d-c (KR 19) 
Throughout the operating range, output 


voltage variation is less than 0.2 volt 
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For greater economy... 
wider design flexibility... 


UNEXCELLED PERFORMANCE! 
Up to 


30% 


SMALLER 


Miniaturized Hi-Voltage 


| QUALITY CARTRIDGE RECTIFIERS BY 


nternational 


Manufactured under the The higher voltage ratings of International selenium rectifier cells 
United States Army Signal Corps re ult in a s0% horter |e ngth ri irtrid ye ! The 


© mintature-size 
Reduced Inspection rectifiers permit greater design freedom where space is at a pre 


Quality Assurance Program 
, mium. They are available in numerous terminal type 


RIQAP 


s, Circuits 


cell sizes and protective coatings to meet your specific need 


International —leader in the field—sells more selenium cartridge 


rectifiers than all other manufacturers combined! As a result 
your pecial cartridge rectifier requirements may be tandard at 
International. A wire, letter or phone call will bring immediate 


and experienced recommendations for our ippli« ition 


International Rectifier 


c ec 8 FPF CORA TFT tC CE 


EXECUTIVE OFFICES Et SEGUND e 


rH E WORLD'S LAR I INDUS TRIAI METALLSI( RE ¢ 





F A 


Research 


and Development 


at Tucson 


The Hughes Research and Development Laboratori 
have now been extended to Tucson, Arizona, 

where the de adly air-to-air Falcon i 

presently being produced for the U.S. Air Fore 


wid Canadian continental defense interceptor 


This is in line with a long-range program 
that includes application of the Hughes Falcon t 


and more type / military aircraft 


ENGINEERS 
PHYSICISTS 


tions are being created in field 
pecialization covering the complete rang: 
of structur il, hydraulic 4 lectronic, ind 
cur mechan ilengmecring. | xper micnta 
wnalyucal, or design abilines wall be 


requir 1 of those who work in the 


TUCSON, ARIZONA 


for line fluetuations from 105-125 volts 
and less than 0.2 volt for load variation 
from 0-1.5 amps. Ripple voltage is less 
than 3 millivolts. Each of the two un 
regulated filament outputs delivers 6.3 
volts, 15 amp 

Designed for relay rack mounting or 
bench use, the power supplies have the 
following dimensions height, 12', 
width 19, depth 17 in. Units are avail 
able with or without meters. Kepco 
Laboratories, 131-38 Sanford Avenue 
Flushing 55, N. Y. 
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MINIATURE CIRCUIT 
BREAKER FOR OPERATION 
TO 1000 CPS 


Miniature magnetic circuit breaker 
Type 410 is rated for operation from 60 
to L000 cps. making it suitable for air 
craft equipment operating at 400° cps 
even if the power is subject to wide 


Variations im frequency Occupying 


MODEL 4:0 
CIRCUIT BREAKER 
10A 1207 607. 
TIME DELAY A 


litthe more than | cub in. of volume 
and weighing less than 2 oz, the all 
magnetic inverse time delay breaker ts 
ivailable in ratings from 1.0 to 10 amp 
120 volts 

The hermetically sealed unit is 
designed for a minimum life of 1LO.000 
on-off operations: it resists over SO g 
shock and 0.06 in, total excursion of 
vibration from 10 to 55 cps in all 
directions and maintains its trip level 
constant from 10 to 100 ¢ 

Mounting with a standard switch 
shank, Type 410° trip-free circuit 
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. is one of the most re 


spected names in the electrical indu try. For more than lilty 
years Sangamo meters have measured electricity with great 


accuracy have required little maintenance and have heen easy 


to test and repair \leters and a 


ociated equipment are mace 


in the Sangamo Electric ompany plant in Springfield Ilinois 


They safeguard performance through good design lor each 


requirement individual tests at variou tages of manulacture 


and careful selection of materials. Natwar 400 Extruded Vinyl 


Tubing and Pape are tt ed becau ‘ ol their uniformly good 


electrical and phy ical properties particularly the ability to 


resist heat, oil, corrosive atmo phere and abrasion 


All Natvar flexible 


insulations are uni 
formly dependable 
no matter where or 
when pure hased 


They are available 


. Natvar Products 
either from your 


‘ Varnished cambric—cloth and tape 
wholesalers’ stock or 

Varnished canvas and duck 

direct from our own 


Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 
Varnished papers—rope end kraft 
Slot cell combinations, Aboglas‘' 
Vinyl coated — varnished —lacquered 


tubing and sleeving 


Extruded vinyl tubing and tape 
Styroflex() flexible polystyrene tape 
a N A T VA C °o R P oO R AT i ON Extruded identification markers 


Ask for Catalog No. 23 
FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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HAGEN 
nehronoug motors 


Cpeeds of 1800 to % RPM 


Single direction — Reversible 


Here is the most powerful, compact synchronous motor for its size. 
Ideal for use in industrial applications that require a motor of over- 


all size that is between the “clock” and fractional horsepower types. 


Hagen Synchronous Motors are precision built throughout. Con- 
struction features a die cast housing, hobbed pinions and gears and 


bronze bearings throughout. Laminated rotor construction produces 
exceptionally high torque, 


Hagen Synchronous Motors are available in five models. Standard 
motors may be mounted in any position. Coils are available for 


21, 115, 230, 410 and 550 volts. Write for complete descriptive 
literature and performance data, 


TIMERS 
CHART DRIVES 
DISPLAYS 


INSTRUMENTS 


HIGHLY DESIRABLE FOR USE IN: 


MAIL COUPON TODAY 


HAGEN MANUFACTURING COMPANY, INC. 


Dept. EM-356, Moitine, lilinois © Baraboo, Wis. 


: (] Please send free Bulletin No. 1055 featuring 


Hagen Synchronous Motors 


breaker serves both as power on-off 
control and as circuit’ protector to 
simplify equipment wiring and main- 
tenance. Airpax Products Co., Middle 
River, Baltimore 20, Md. 
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SHAFT COLLAR LINE OFFERS 
44 BORE SIZES 


Shaft collars, available in 44 bore sizes 
from 3/16 in. to 3 in. in 1/16 in. incre- 
ments, are equipped with precision, 
cup-point socket setscrews and are de- 
signed to hold shafts mounted on plain 
bearings in position, eliminating float- 
ing. 

In sizes up to 2 in., the collars are 
machined from re steel with 
cadmium finish. Larger sizes are ma- 


® 


A 


chined from cast iron, All collars are 
machined with chamfered inside and 
outside corners and are precision bored 
to assure trouble-free service. 

The collars provide designing con- 
venience of a standardized part that 
can be employed on almost any shaft 
requiring thrust) control—from record 
players and blowers to textile machin 
ery. Climax Metal Products Co., 863 
Kast 140 Street, Cleveland 10, Ohio 
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HEAVY-DUTY 
HYDRAULIC CYLINDER 


Conservatively rated at 2000 psi, heavy- 
duty hydraulic cylinder meets JIC 
standards, Construction features: heavy- 
walled seamless steel tubing micro- 
honed for minimum friction; also 
rolled steel heads recessed to confine 


the tube prevent breathing and to pro 


Kit. AL, MANLEAG 
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Two of the new Leesona No. 107 Automatic Coil Winders recently installed in the 
Clock and Timer Department of the General Electric Company, Ashland, Mass. The last 
word in automatic coil winder design, No. 107’s wind paper-insulated coils in stick form 
Automatic operation eliminates human error, reduces wire breakage to a minimum 
production time and costs. Inset shows a Type H3 Synchronous Motor 
chron timing units with coils precision-wound on Leesona No, 107 


eut 
one of many Tel 
machine 


Clock and Timer Department, General Electric Company 


selects Leesona Coil Winders as standard equipment 


Ceneral Electric Department standard equipment at General Ele our Leesona No, 107 Coil Winders 

s big advantage. Allowing an 

- . P tri Pelechron plant and during ~ : oe ne ae 

adds No. 103 machines for proved ’ — 1 initial paper insert of 149", it elimi- 

a recent expansion of production fa nates the usual 2°4” insert when 

cilities, Leesona No. LO7 Automatic starting winding. On these particu- 

The Coil Winder were Important new lar coils the result is considerable 

le synchronous timing motors RT savings in wire.’’ 

made by the Clock and ‘Timer Depart- me 


ment of the General Electric Com- Leesona No, 107 machines are full Get the Whole Story 
pany are famous for accuracy and automatic. Every feature is designed on how Leesona No. 107 Automatic 


dependability. to produce compact uniform. paper Coil Winder can bring new, profit- 


production advantages 


’ sulated coil in fastest tim 
One reason why is the high effi- aaa ponte ; ; 
. . ‘ ntior 
cwency maintained by this department . minimum This 8 ote ) : winding production, hor complete de- 
, . ' ‘ wes st. is ne clectru 
of the General Electric Company, in at lowest cost . vee sa tails on this advanced machine — and 
| department report 
its wide range of coil winding opera- 


tions. Leesona Coil Winders are 


boosting efficiency to your own coil 


other helpful coil winding information 
The Short Paper Attachment on check and mail the coupon today. 


SEE US AT THE I.R.E. SHOW — BOOTHS 560 AND 562 COMPONENTS AVENUE 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dent. 133 


Please send me 


| Bulletin on the Leesona No. 107 Automatic Coil Winder. 


} Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
coil winding machinery. 


[ | Condensed catalog of Leesona Winders. 
{ 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
..»- AUTOMATICALLY...USE 
UNIVERSAL WINDING MACHINES 
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RELAYS 


Your immediate needs for one or more 

relays of any kind are shipped from our greatly 
enlarged stock which includes hundreds of types 
in all popular contact arrangements and 

coil ratings. 

Complete stocks of current standard types 

of leading manufacturers are maintained for 
your convenience 

All relays are new, inspected and 

unconditionally guaranteed to be as represented. 
24 hour delivery is routine. Phone us. 


Distributors For 
ADVANCE RELAYS 


All standard distributor types of Advance 
Relays are on hand in quantity. Save precious 
time — order from Relay Sales! 


MORE THAN A MILLION 

DEPENDABLE RELAYS IN STOCK 

Products of the following well-known 
manufacturers are represented: Advance, Allied, 
Automatic Electric, Clare, Cutler Hammer, 


G.E., Guardian, Leach, Philtrol, Potter Brumfield, 


Price Bros., RBM, Sigma, Struthers Dunn, 
Terado, Western Electric and many others. 


Write, wire or phone for immediate quotations. 


Phone West Chicago 1100 


RELAY SALES 
P.O. Box 186-B Route 64 at E.J. & E. R.R. 
West Chicago, Illinois 


vide additional protection against leak- 
age under severe usage. Piston rods 
are hard chrome plated, turned, ground 
and polished from stress-relieved high 
tensile steel. Multiple-lip self-compen- 
sating rod gland packing provides ex- 
cellent: pressure sensitivity with long 
life. This packing is contained in a 
removable cartridge which facilitates 
replacement without disassembling the 
cylinder. 

Cylinders are available in bore sizes 
from I’ to 8 in., inclusive. Ortman 
Miller Machine Company, 19 l43rd 
Street. Hammond, Indiana 
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GEARED JOINT TRANSMITS 
TORQUE AT 45-315 DEG 
ANGLE 


Newly designed geared joint is actu 
ally an idjustable gear box that trans 
mits torque at any angle from 45 to 
$15 deg. Efhcieney of the veared joint 
is increased through use of needle 


bearings. Present major use for the 


geared joint is for making sharp bends 
in valve remote control linkages using 
flexible shafting or reach rods 

With the needle bearings, the geared 
joint can now be used for power ap 
plications with speeds up to 500 rpm 
Geared joints are available in’ three 
sizes. Stow Manufacturing Co.. 9 Shear 


St.. Binghamton, N. Y. 
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FLEXIBLE COUPLING 


Flexible coupling capable of tran- 
mitting substantial torques through a 
considerable range of angular shaft mi- 
alignments is designated the ¢ x00) 
Phe coupling is available for shaft dia 
meters between 'y and 5/16 in. Angu 
lar misalignments of up to 6 deg can 
he accommodated 

The coupling contains 3 disks 
mounted between the two hub flange- 
Pwo setscrews on each hub permit posi 


tive attachment to the shafts. Simple 





ALL MACHINED TO EXACT CUSTOMER SPECIFICATIONS 


_ 
pe mr : 
- 4 re 
“: Shs 


Smooth, clean results are possible in and great strength with light weight has 
every application because Spaulding made Spaulding Products a leader in the 
Products lend themselves easily to all laminated plastic and fibre fields 

forming, turning, drilling, threading, Always look to Spaulding when your 
punching, shearing, sawing and swaging needs call for a part with unique physical 
operations. properties. One or a combination of 
This affinity for exact machining, plus Spaulding's many types and grade of 
resistance to most chemicals, good basic material can fill them quickly 


dielectric qualities, extreme durability accurately and economically 


WE MAKE AND FABRICATE 
VULCANIZED FIBRE: [nr sheets, rods, tubes SPAULDING T BOARD: A 


and fabricated parts form 


perior 
er Board in sheets and fabricated part 


ARMITE: Thin Insulation (Fish Paper) in 

rolls, coils and fabricated part MATERIALS HANDLING EQUIPMENT 
Facto Trucks, Boxes rrels, Trays, ete 

SPAULDITE: (Laminated Thermosetting Plastic) Y ks, Box Bo 7 

n sheets, rods, tubes and fabricated par!s 


SPAULDO: No! ' , \ SPAULDING FABRICATING FACILITIES 
e otor nésulator n ae 5 


Spaulding'’s fabricating facilities for these products 
coil, slot cells and other fabricated parts 


are unsurpassed the world over. You can sav 


SPAULDING FIBRE BOARD: In sheets and and money by letting u 


fabricated parts 


s do your fabricator 


be glad to quote on spec fic iobs without ob 


SPAULDING BRANCH SALES OFFICES 

Baltimore 18, Md., 123 West 22nd St Fort Wayne 6, Ind., 2301! Fairfield A 
Boston 16, Mass., 585 Boylston St Lansing 10, Mich., 2021! South Ceda 
Boston Area: Woodhaven 21, Lt. I., N. ¥., 90-34 Ja 

Wellesley Hills 82, Mass., 44 Washington St Milwaukee 8, Wise., 3329 West Viet 
Bridgeport 5, Conn., 2889 Fairfield Ave New York 55, N. Y¥., 384 East 14911 
Camden 1, N. J., 227 South Si St St. Louis 5, Mo., 7247 Olive Street Road 
Chicago 25, Ill., 4770 Linco Ave Tonawanda, N. Y., 3 Wheeler 
Chicago 38, Ill., 5604 West 63rd § Westfield, N. J. (Newark Area), 
Cleveland 14, Ohio, 2108 Payne Ave Central Ave 
Cleveland 16, Ohio, 19035 Detroit Rd., Berkeley 10, Calif., 2221 Fo 

Rocky River Los Angeles 15, Calif., 1325 Sar 
Dayton 2, Ohio, |36 So dlow St Toronto 18, Ont., A. A.A 
Detroit 1, Mich., 4612 Woodward Ave PO.8B g 


St 


) Bow 92 


SPAULDING FIBRE co., inc. 310 Wheeler St., Tonawanda, N.Y. 


Visit Spaulding Booth 741 — Radio Engineering Show = March 19 to 23 
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COSMO NYLON BOBBINS 


A. Maximum flange 
size 2’ «iene 


B. Maximum core 
size WA" « Wha” 


Reduce Your 
COIL 
PRODUCTION 
COSTS 


Costly secondary operations can be eliminated by incorporating econom- 
ical terminal designs into the molded part. Winding rejects resulting 
from insecure flanges are eliminated 


C. Maximum core 
length 1"” 
Minimum 


D. Maximum wall 
thickness .093'" 
Minimum .025" 


Cosmo Nylon Bobbins are accurately and economically molded to your 
particular specifications. Dimensional stability, high precision, close 
tolerance and reliable uniformity is assured 


Our engineering service is available on request. Send your specs to Cosmo 
for prompt action 


SALES DIVISION OFFICES 


1607 West Howard St 57 Whitfield St 
Chicago 26, I\linois Guilford, Connecticut Webster Grove 19, Missouri 
AMbassador 2-2708 GLendale 3-3762 WOodland |-5646 


SOSMO f 


PLASTICS COMPANY —Z.jection PAroflers 


3239 WEST 14TH STREET . TOWER 1-5597 ° 


896 Woodbine Drive 


CLEVELAND 9, OHIO 


they're mew 


Sturdy 2 and 3 conductor plugs, reduced in size, are made in a 
wide variety of terminal and handle styles. Metal handles are 
baked enamel striped plastic handles in red or black. Screw type, 
combination clamp and solder lug or plain solder lug terminals 


Jacks make positive electrical contact with standard mating plugs 
by positive spring pressure. Springs are nickel silver material, in- 
suring long life and maximum solderability. Made in two and three 
conductor types — open and closed circuit. 


Microphone connectors, both cord and panel mounted, are ruggedly 
made of nickel plated brass. 


Send for bulletin giving complete specifications on these new prod- 
ucts of a long established manufacturer. 


Division of Hamilton-Pax, Inc. 


3747 N. Kedzie Avenue, Chicago 18, Illinois 


i 
construction, high flexibility, and lack 
of backlash are other characteristics 
of the coupling. Oerlikon Tool & Arms 
Corp. of America, P. O. Box 3049 
Asheville, N.C. 
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HEADLESS SELF-LOCKING 
SET SCREW 


Headless, self-locking set serew, par- 
ticularly suited for soft metal applica 
tions, is being introduced under the 
name of Spred-Lok. During manufac- 
ture, top of the serew is spread slightly; 
this, by taking up the “flow” of the 


soft metal, causes a locking action. The 
set screw, however, may be removed 
and reused repeatedly, without any 
appreciable loss in lecking efficiency. 

\ screw driver with parallel shanks 
is used, so engagement is at the bottom 
of the slot. Then, by moving the driver 
from side to side the lock may be in- 
creased as desired. Set Screw & Mfg. 
Co., 112 Main St., Bartlett, UL 
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PRECISION SMALL 10-TURN 
POTENTIOMETER 


Designed to meet government specifica- 
tions—including heat, humidity, shock, 
vibration, and life requirements— Model 
800 10-turn potentiometer has a stand 
ard linearity tolerance of 0.3 per cent: 
standard resistance tolerances are 3 
per cent (500 eyeles to 400 ke). 
Special linearity tolerances to 0.025 per 
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Ue Panel, Builder. here’s what 


you should look for in control 
and instrument switches 


FLEXIBILITY ACCESSIBILITY DEPENDABILITY 


Each pair of stationary contact Snap-on cover can be lifted off Positive contact motion and def. 
fingers is mounted individually. —requires only a minimum space inite contact position are made 
Unit construction facilitates add- for removal. Arrangement of ter- possible through the use of 
ing stages and makes contact re- minals permits wiring without re- square shaft and star-holed con- 
placement easy. moving switch cover. tact segments. 


Allis-Chalmers manufactures switches in a wide variety 
of types and contact arrangements to meet your specific 
requirements — with standard models available from 
stock. Write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. Ask for Bulletin 14B8112. 


A-4952 


ALLIS-CHALMERS 
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cent: standard resistance tolerances are 
3 per cent (500 cycles to 400 ke) 
Special linearity tolerances to 0.025 per 
cent and special resistance tolerances 


to 0.5 per cent are available. Aluminum 
lids, ethes bushing or servo, are cat 
ried in stock. Housings are dimen 
sionally stable laminated phenolic plas 
tics. Stops are machined from 303 
stainless steel, and capable of with 


Need rivets e standing 1000 in.-oz. As many as three 


sections can be easily gaged. As many 


¢ AL FE is 50 additional laps per section can 
oO % 7 be provided Spectrol Electronics Divi 
sion of Carrier Corporation, 1704 South 
NI, or CU? Del Mar Avenue, San Gabriel, Calif 
Circle No. 41, Reader Inquiry Service Cards 
preceding back cover 


ROTARY SELECTOR SWITCH 
Milford makes rivets from a wide variety FOR PYROMETRIC CIRCUITS 


of metals, alloys, platings and finishes! Rotary selector switches for either 


thermocouple or resistance bulb cir 
cuits are “shorting-type” (make-before 
Any wire material that can be cold-formed treak) double-pole switches, with 


. r easily accessible contacts and ers 
can be manufactured into a wide variety of ee a ee 


of the same silver alloy, so that the 
precision rivets by Milford possibility ol false voltages trom 


Semi-tubular, full-tubular, bifurcated, cut- 
lery, special decorative rivets Milford cold- 
forms them all. It’s Milford cold-forming 
that makes possible the low cost, excellent 
finish and inherent strength of both Milford 
Rivets and the finished product 


To cut delivery time and production costs, 
to improve product appearance, to assemble 
your product on automatic frivet-setting 
machines—get in touch with Milford! 


VISIT US AT BOOTH 453 : 
“TOOL SHOW" Re ae 


MILFORD thermoe lectric action. Is reduced Cop 
per wiring and bunched leads for sol 


MILFORD RIVET dered a cao Papert 
mocouple material wiring and binding 
& MACHINE CO. 


posts ure optional 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA Three models are stocked: Off to 6 
ELYRIA, OHIO @ AURORA, ILLINOIS @e NORWALK, CALIF point Of to V2 pom ind Off to 24 
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ilaoe sia PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
““ALATHON,” “TEFLON,” “LUCITE.” 


Strong, abrasion resistant latches and actuators of 
ZYTEL give longer life to limit switch 


The Clark Controller Company new 
machine limit switch is used to control 
mechanical operations in a variety of 
industries, The limit switch takes a 
mechanical impulse and transforms it 
into an electrical operation—breaking 
or transferring electrical connections in 
machinery. 


Abrasion-resistant and long wearing 
parts of “Zytel” nylon resin give longer 
life to the Clark limit switch. Rollers, 
latches and actuators of Du _ Pont 
‘Zytel” can take rugged treatment 

because they are strong and resilient. 

1. Roller Zytel"" nylon resin cushions : Parts of “Zytel” absorb the constant 
. F : | movement of the mechanism and yet 

give over twice the service life required 


impac as low coefficient of friction 


long wearing qualitu 


Spring-loaded contact o rator of “Zyvt 


ictuals rocking cro ifm 


bearing 


“Zytel” can be economically injection 
spring 


molded or machined from shapes at a 
low unit-cost. Furthermore, mainte- 
nance costs are low with “Zytel” which 
requires no lubrication in this operation, 
For information on the possible use of 
“Zytel” nylon resin in your products 
mail the coupon on the reverse side. 


Shield of ALATHON solves insulation prob- 
lem in new RCA-Victor color TV receiver 


Kinescope shield molded by Sinko 
Manufacturing & Tool Co, Chicago, Ilinois 


“Alathon” has high dielectric strength, 
is strong and lightweight 


Ihe picture tube in the new RCA-Victor to the tube when it 


color television receiver operates at handled. 


is shipped or 


25,000 volts. To provide insulation for “Alathon” not only has excellent 


this tube, RCA-Victor engineers needed insulating properties but is strong, 


a material that could be readily and lightweight and flexible. It is chemical- 


inexpensively molded into the complex resistant, as well as odorless, tasteless 


shape of a kinescope shield . . . yet had and non-toxic. Because of these prop- 


high dielectric strength. Du _ Pont erties, and the ease with which parts can 


*Alathon” polyethylene resin proved to be molded, extruded or fabricated 


* } fouajite 
be an ideal material for the shield on ‘‘Alathon” has been successfully em- iti 
Ee 


all counts. In addition to providing the ployed as insulation and jacketing for 


needed insulation, the shield of wire, in storage batteries and many 


“Alathon” gives mechanical protection other electrical applications 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.”’ 


Heat resistance. low friction of TEFLON’ answer 


design problem in miniaturization of potentiometers 


CASE 


STAINLESS STEEL 


TEFLON 


BRUSH 


RESISTANCE 
ELEMENT 


BASE 
, i led 
Economically moldec 
— 
printing wheels of 
r, ry el 1 . 
ZYTEL’ withstand 
{ ’ f= } - ‘ . 
| , constant hammering 
beomeremrs Serre Mite RRA arta Tate The use of “Zytel” nylon resin for the 
Pi COA wos , printing wheel of the Kleinschmidt 
Teleprinter demonstrates the high im- 
act strength of this versatile engineering 
& 
material. With each character it repro- 
= duces on the tape, this wheel receives a 
Cross section of a typical dual rectilinear potentiometer with insulation of “Teflon 7 ; 
sharp blow from a hammer in the 
Du Pont Teflon” protects the core from heat and friction ‘6 ” 
mechanism. “‘Zytel’ withstands this 
Miniaturization in guided missiles and In use, this potentiometer must operate constant impact and prints clearly for 
other airborne equipment has called for at temperatures as high as 400°F., and nein agp tabil 
improvement in design and insulation intermittently to SSO°F. “Teflon” insu- , .* stent rage oc ane a ™ 
of potentiometers. Du Pont “Teflon” lates the potentiometer and protects the veail actors | one ae el — 
tetrafluoroethylene resin has filled the core. The movement of the sleeve calls ome ota _ ; aerunees wee i 
99 » res ¢ ave Ce >. 
insulation requirements. A trunnion pin for a material with low friction. **Teflon yter are advantageous. — ons 
fitted into two shoes of “Teflon” holds solves this problem, too. aly printing — can be COORONG 
the double-leaf brush in the new line of In miniaturization where design ts any re and _ ” after 
high-temperature potentiometers manu- important, “Teflon” is of great advan- finishing. In addition, , yte cuts 
factured by the Pacific Scientific Com- tage. It can be easily and economically ee costs pee a his en 
pany of Los Angeles, California molded into complex shapes which - wane eee and in this apprca- 
The importance of “Teflon” in this require little or no after-finishing. Its tion requires no lubrication. 
application stems from its high heat high dielectric strength makes it ideal Parts molded by Becwar Manufacturing Corporation 
resistance and low coefficient of friction, for a great many electrical applications. esr illinois for Kleinschmidt, Inc., Deerfield 
, mow 


Investigate Du Pont 
engineering materials in your 
E. |. DU PONT DE NEMOURS & CO. (inc.) POLYCHEMICALS DEPARTMENT product development programs 
ROOM 202, Du Pont Building, Wilmington 98, Delaware J 
in Canada: Du Pont Company of Canada, Lid., P.O. Box 660, Montreal, Quebec One of the family of these versatile 
Please send me more information on the Du Pont engineering materials engineering 5 nse is often a key 
ft ” r ” nl ? rf ” < 5 ) . wo > > wr > 
checked Zytel’’; Alathon’’; Teflon’’; Lucite’. | am interested factor In product improvement or new 
product design. 
in evaluating these materials for . — = 
The wide range of properties avail- 
able with “Alathon’’* polyethylene 
“ » °%S ane . ry * 
> : y >sin “flor 
NAME POSITION resin, “‘Lucite’’* acrylic resin, Tefl eo 
tetrafluoroethylene resin, and “‘Zytel 
nylon resin are helping solve industrial 


STREET ADDRESS design problems. 
2 Ie 


CITY NEED MORE INFORMATION? 


Clip the coupon for additional data on 
the properties and applications of these 
Alathon", “Zytel”, “Lucite,” Teflon” ore registered trade-marks of E. 1, du Pont de Nemours & Co. (Inc Du Pont engineering materials. 


COMPANY 


TYPE OF BUSINESS 





point. Overall dimensions: 54% in, 
wide 642 in. high, 45% in. deep. 
Thermo Electric Co., Ine., Rochelle 
Park P. O., 109 Fifth Ave., Saddle 
Brook, N J 


Circle No. 42, Reader Inquiry Service Cards 
preceding back cover 


MIDGET VARIABLE- 
FREQUENCY BLOWER 


ype SC blower is designed for use on 
variable frequency power systems and 
single-phase operation; it requires only 
one phasing capacitor. For frequency 
ranges of 320 to 1,000 eps the air flow 
varies between 42 cfm and 30 cfm, at 
zero” back-pressure, the speed varies 
between 14,000 and 10,000 rpm and the 


yy 
a 





input power varies between 21.5 and 
8 watts. The frequency range can be 
extended to 1400 cps if further reduc: 
tion in air flow to 18 cfm is permissible. 
The subminiature blower weighs only 
5 oz. It is 244 in. square by 2 in. long. 
The unit can be furnished for 28 volts 
a-c. All units are wound with Teflon 
insulated wire and have Teflon-insulated 
leads. Globe Industries, Inc. 1784 Stan- 
ley Ave., Dayton 4, Ohio. 


Circle No. 43, Reader Inquiry Service Cards 
preceding back cover 


AUTOMATIC CLUTCH FOR 
FHP MOTORS 


Useful in electrical appliances and 
equipment is a new automatic clutch 
designed for %, 144 and % hp electric 
motors. Designated the Mercury 305 
the automatic clutch finds applica 
tons in air conditioners furnace 
blowers automat washers power 
tools, and other fhp-powered equip 


ment. Having only one moving element, 
Model 305 reduces the length of sus 
tained inrush current by permitting 


the motor to reach full speed before 


FADER INOUTI Pt Ch CARDS, PRECEDING 
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iy 
BEFORE you s/a// 
planning or producing 
NEW DESIGNS 


USING © SPECIAL FASTENERS can make a big difference 
in many ways. Users report faster assembly, lower production costs, 
better products, smarter designs and, in a nutshell, more competitive 
products So before you start stop and think of how you can 


USE spec ials to advantage 


YOU CAN GBT some good advice and information from 
Buffalo Bolt, based upon over 100 years’ experience. We have been 
engineering specials from rough sketches, with basic specs, 
and have quoted successfully on many designs engineered by our customers 


In either case, you will receive immediate attention by 


calling any of our offices BUFFALO BOLT COMPANY 


j 


p j won 


NORTH TONAWANDA, N. Y. 


@® 3 convenient service centers 


WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 
Chicag¢ New York City North Tonawanda 
HArrison 7-2179 REctor 2-1888 JAckson 2400 (Buffalo) 


Many GOOD products 


can be made BETTER SPECIAL 
with FASTENERS 


BACK COVE! 205 





ELECTR INS. 


> 


SUSSEX 


NEWARK 5, 


INCORP RATED 


AVENT EK 


any load is applied. Especially effective 
in handling high inertia loads, it as- 
sures smooth acceleration and trans 
mits full power without slippage. Stand 
ard unit has a % in. bore and a pulley 
size of 2% in. x 1A. Mercury Clutch 
Division of Automatic Steel Products 
Inc., 1201 Camden Ave., S. W. Canton 
Ohio 


Circle No. 44, Reader Inquiry Service Cards 
preceding bock cover 


POWER SCREW DRIVER CAN 
BE OPERATOR-CONTROLLED 
OR USED IN FULLY 
AUTOMATIC OPERATION 


Model 400 Power Screw Driver can 
be operator-controlled for certain 
work, and then converted to fully aulo- 
matic operation when required 

In fully automated operation, Mode] 
100 is capable of feeding and guiding, 


controlling the length of the stroke 
and automatically maintaining a pre 
determined torque. Where individual 
piece work is required, the machine 
eliminates individual screw handling, 
and protects the product from assembly 
damage. The driving unit is detach 
able, for use where space is limited 
or where center distance between 
screws is close 

Model 400 can drive as many as 60 
screws per minute. It is adaptable 
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sound from silence.... 


The J. P. Seeburg Corp. has 
worked hand in hand with The 
United States Graphite Company in 
developing self lubricating 
bearings and parts which meet the 
exacting requirements of the 

most successful high fidelity coin 


operated phonograph made today. 


GRAMIX ” 


products from powder metallurgy 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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— Have you evaluated your 















TRIANGLE MFG. CO. GAST MANUFACTURING CORP. 
‘cut costs 15%"’ ‘*30% lighter, but performs better’’ 
a 


pag. pd 
as é oA ae 
A  . 









_, 





ROWE SPACARB, INC. AMERICAN-STANDARD 





‘saved $3 per unit" ‘cut product size and weight"’ aT 
) 
. 
| : 
PACIFIC PUMPING CO. DECORA MFG. CO. 
met Tell) ee : meth TM) ae ae eT) TC 





SWEDEN FREEZER MFG. CO. AIRCRAFT-MARINE PRODUCTS, INC. DEMING COMPANY 
Me Meal ae Oe le ih Mee se es ed ‘*saved on handling and shipping’’ 


~\ 


motor savings yet? 


AMERICAN BLOWER CO. 
‘*reduced motor stocks’ 


A. B. DICK CO. 


1 ee 


UNIVERSAL INDUSTRIES 
eM Me alla) 


FINNELL SYSTEM, INC. 
‘*100% standardized on G.E."’ 


TODAY THOUSANDS OF COMPANIES CUT COSTS, 
BOOST QUALITY WITH ADVANCED G-E MOTORS 


In the past four years, equipment manufacturers 
have bought nearly 5,000,000 smaller, lighter G-E 
fractional-hp motors. Today, they testify to the 
tangible, measurable benefits they have realized 
For example: 


MANUFACTURING AND SHIPPING SAVINGS 
amounting to about 15% resulted from a Detroit 
pump manufacturer’s* decision to switch to ad 
vanced-design G-E motors. Rugged construction 
of the G-E motor permitted direct mounting 
eliminated several parts. Lighter weight reduced 
worker fatigue, helped speed assembly — shipping 
and packaging savings alone were 30¢ per 

Result: a better-looking, more efficient unit 


sells at a 10% lower price! 


GREATER POWER AT NO EXTRA COST hel; 
Chicago office machine manufacturer* boc 
saleability of his product. Lower handling 
ping, and assembly costs, modern appearanc 
the sales value of the G-E monogram cau 
well-known manufacturer to credit the G-E m 
with making it ‘easier to design, build, ship 


sell’’ his machines 


UNSURPASSED DEPENDABILITY of the 
ahead”’ G-E motor is a proven fact to th 
of manufacturers. A typical experience 
California compressor m 

troduced a G-E powered pain 

years ago. To date 99.97 


required motor service 


TREMENDOUS SALES APPEAL of prod 

to take advantage of all the G-E n 
typified by the case of a West Ce 
facturer*. Just one year after introducing 
lined new unit, made smaller and 

by the G-E motor, his manufacturing « 
been reduced and his sales had doubled! 


Years-ahead”’ design 
the G-E motor are helping 
many fields. If you’d 
help in taking greater 
motor’s benefits in your pr 
nearby G-E Apparatus Sa 
Section 702-24, General Electr 
New York 


Actual case historie 


ONLY G.E. OFFERS 
ALL THESE FEATURES 


il) 
J 


2 ‘oe 


MORE COMPACT -up to 40°, 
smaller, 50°, lighter—saves you 
material and handling costs. 


MYLAR? INSULATION (right) 
s5times the moisture resistance 
of paper insulation (left) 


a4 


ALL-ANGLE OPERATION pro 


tective lubrication in any posi 
without costly specials 


DOUBLE LUBRICATION LIFE 
0°, more oil, efficient reten 


tion system cut maintenance 


MOUNTING VERSATILITY rotate 
n lient or solid base 
emoved 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





to many operations, including running 
screws only part way in, so that wire 
or other parts can be attached in a 

later stage of assembly. 
CASE Motor, pulleys, drive belts, drive 
HISTORY 106 mec eetealt for the large oscillating 
hopper, and other operating parts are 
RE : enclosed in the streamlined crown 
QUIRED: housing. Use of double steel posts 
insufficient head to act as wt bog accapogr ae ~ = 
stop fer eutomene “in é » vibration or improper 
mering alignment. Shakeproof Division, IIli- 
nois Tool Works, Power Screw Driver 
HASSALL SOLUTION: Depi., 2501 N. Keeler Ave., Chicago 

Substitution of Hassall 39, Hl. 


cold-headed collar nail Circle No. 45, Reader Inquiry Service Cards 
with annular threads fer preceding back cover 

greater holding Power 

Substantial cost savings 7 


Replacement for stud with 


SPECIALTY 
MANUFACTURER =— 


Two new tube cap designs include one 
OFFERS for high voltage ¢ er 
or high voltage arc-over and corona 


ical suppression and another for suppression 
NCE i * of corona and voltage insulation at 
» ; high altitude and high temperatures. 
Both designs use a production technique 
ON : 
AN 


whereby the contact, lead, and corona 


FASTENERS 


Multiply these case histories a thou HISTORY 
sandfold and you'll get some idea of 37 
the variety of tough problems we 

crack, and the savings we effect for 


CASE 


our customers in the course of a 
year 

Our cold-heading process—supple 
mented by secondary operations 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to ‘‘stock”’ sizes. These 
illustrations show that Hassall—a 
specialty supplier — can show 
you substantial savings, better 
deliveries and no-charge assis 
tance at all times 

Proof? Send us your specifica 


a 
tions or write for catalog i \ 


John Hassall, Inc., P. O. Box PPP ren: OO 
2225, Westbury, Long Island i é as ¢ 


eae Sadl tegral insert into the insulating body, 
completely bonding the wire and con- 
nector insulation into one completely 
sealed unit. 
The first tube cap, called the Skirted 
Corona Shielded Tube Cap, has been 
SPECIAL WANS RIVETS SCR designed for use on the RCA voltage 


regulator tube 6BK4. The tube cap has 
NAILS, RIVETS, SCREWS its corona shield, contact and lead as 
SINCE 1850 ; AND OTHER COLD-HEADED 


sembly molded into nylon insulation and 
FASTENERS AND SPECIALTIES provides a long integral skirt that fits 
down over the top of the tube and 
prevents flashover of the high voltage 
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... They give machines the uniform 
appearance of integrated design” 


BLANCHARD MACHINE COMPANY 


DACs tet els) 
this Blanchard 22A3 Sur 
face Grinder include 83 
look-alike Condulets 
ranging in size from '2" 
te 


| here are over 15,000 different types of Condulets, plugs, receptac les, switches 


controls, circuit breakers and lighting fixtures. Sizes range from 4” to 6” Yet all 


are co-ordinated in function, design and appearance to enable you to preserve 
a family resemblance in your electrical connections and components 


Other advantages include Housings of a tough pec il alloy that re 


extra-heavy finish that exceeds Federal and UI 
taper tapped threads matching those of rigid c 
continuity 


ists 
corrosion . 


pee ifications ... 


mduit to assure ground 

explos ion-prooft construction (if desired ) 
- 

NWATIONWIOR 


DISTRIBUTION Crouse Hinds l neineecrs at adilabl 


for consultation 
exclusively threvgh | or check your Condulet Catalog 
SLECTRICAL 


4 


DISTRIBUTORS | 


cA 5 
ie ‘ 
thee fa 


Faok pa “ Ns 
a 


CONDULETS © FLOODLIGHTS + TRAFFIC SIGNALS « AIRPORT LIGHTING 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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IR-226 ACTUAL SIZE 

® Rotary Armature 

© SPDT at 20 MW 

* DPDT at 40 MW coil input 


® Many variations available 


The IR-226 sealed sensitive relay 
was created by North to fill many 
of the most critical needs for air- 
borne system switching. This in- 
cludes full compliance with Mil 
specs. It does many jobs better than 
anything else devised for the pur 
pose, 


according to from 


reports 
important prime contractors. Their 
testimony is backed by rapidly 
mounting repeat orders. Our field 
engineer in your area can quickly 
provide detailed application data 
on IR-226 and many other promptly 


delivered 


ee 
r } NORTH ELECTRIC COMPANY 


_ 


INDUSTRIAL DIVISION 


587 S. Market Galion, Ohio 


to surrounding grounded chassis parts 
The tube cap can be used in any circuit 
where the 6BK4 Is used and will also 


fit on similar di- 


glass tubes having 
mensions and a 3/8 in. cap 

The other tube cap 18 called the In 
sulated Shielding 
with In-Line Resistor 


has the corona shield, contact, a resistor 


Corona 


Tube Cap 


This connector 


and lead molded as an insert into an 
body ot 


accommodates anything up to 


insulating fluorothene. The 
design 
1 2 watt resistor. Values can be specified 
whatever is 


for loading the tube or 


needed to reduce parasitic oscillations. 
Since the 


insulation, there is no wire hole, thus 


resistor is sealed into the 
eliminating altitude arc-over problems. 
It can stand temperatures up to 400 F 
and continuous operation from 320 F 
to 390 I 

soth tube cap designs have hardened 
beryllium copper 


contacts designed 


specifically for use in drawn brass 


corona shields. They utilize the spring 
action of the contact against the corona 
shell to give easy insertion and strong 
retention force, while providing finger 


contacts with long individual 


spring 


action for large, evenly distributed, 
contacting surfaces 

Both tube caps can be provided with 
insulation and lead lengths tailored to 
Assemblies 
having more than one lead molded into 


Alden 
Main 


the customer's specifications 


the insulation are 
Products Co.. Dept 
st Brockton, Mass 


Circle No. 46, Reader Inquiry Service Cards 
preceding back cover 


possible 
NPR18, N 


INORGANIC CLASS C 
INSULATING MATERIAL 
IN SHEET FORM 


Insulating 


flake 


mica and a mineral binder, known as 


material made from 


Micaramic, has a heat distortion tem 
perature of 1700 F; characteristics are 
said to include complete flame resist 


anee, are 


resistance of 360 sec with no 


carbon tracking; and 


excellent di 


electric strength and workability. The 
material has been used in appliances, 
controls, industrial heaters and foundry 
strainer cores 

Material is available in thin sheets 
(20 mils to in.}, can be easily 
punched and shaped as well as ex- 
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Another new development using 


B. F. Goodrich Chemical -- ==: 


igid Geow 
packs power 
iw small space 


AKED wires on an overhea ver life are a hazard, lose power 


along the line and have to | aced widely where multiple elec 


na | 
trical contacts are needed | 
esigned U-shape xtruded insulation made of Geon 


manufacturer has d 


n large plants. As a product improvement, a 


rigid vinyl that has many advantaype lor the job 


The rigid Vinny Ktrusion Carrie etal contact conductor 
that as many a 
gether where space is ught 
rigid vinyl at s high diel 
low powe! loss. It ha rood 
for long lite in industrial plan ‘ it ni 1 { ling to local 


code requirements 


This installation you see isa por example of a new use for Geon 
} 
rigid vinyl It ma upp anew to you or may vive you an idea for 


\ ' 
another saleable produ of other uses for Geon mate 


rials from rigid sheeting igri and fittings, For technical help 
in the uses of vy til yf i rite Dept DK-2, 8. F. Goodrich 
Chemical Company , shading cla i] Qohio. Cable addre 


Goodchemco 


GEON RESINS « GOOD-RITE PLASTICIZERS .. . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials « HYCAR American rubber and latex e GOOD-RITE chemicals and plasticizers * HARMON colors 
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Photographic Equipment Resistor @ Ring Resistor for Speed Control Device 
used in Photo-Flath Circuits 


m= 


Bleeder Resistor for 


@ Resistor for Electric Clock 
Power-Line Capacitors 


te 
. a. 
| @ Strain-Gage Resistor for 
Detecting Strainin Airplane 
Wings and Propellers 
Heat Anticipator Resistor for 
Wall Thermostat 


—--— - 4 _-—-— 
fs @ Voltage Dividers for 


TV Sets with Special Coating 
Resistor for Aircraft Magneto to Prevent Corona Discharge 


= Gas) 


Gasoline Gage Resistor 


@ Special and Standard Case Ignition 
c= fo Noise Suppressors 


Film Resistors for os 


Avtomatic Light Dimmers 
a 


@ Resistance Rings, Pins, and Plugs for Lightning Arresters 
and other Industrial Applications 


——=XxTlUlllCOW 
eS & 6B 
& & 


Whether your problem is one of current procurement or of 
future design, you will find ERIE a quality source of supply 
for custom resistance products. 

For 28 years Erie Resistor Corporation has been designing 
and manufacturing highest quality resistance products. 
That experience is at the service of every manufacturer 
needing individual design and application to meet product 
requirements. The illustrations show a few of many custom 
resistance components manufactured by ERIE. 

Submit blueprints and specifications of your current 
designs for quotations, or let ERIE assist you in designing 
new custom resistance and other electronic components. 


ERIE ELECTRONICS DIVISION 


ERIE RESISTOR CORPORATION 
M ie Foctores ERIE, PA 


pe eas Lt Litt ade ele), he eee 


truded. Evaluation of the material in 
printed circuit application is being 
made. Micaramic can also be furnished 
with Teflon and silicone impregnates. 
Micaramic is a rigid board, rather 
than a flexible paper, and is said to 
contain a comparatively high percentage 
of binder. Tensile strength (1/16 in 
thick) is 10,000 psi. Dielectric strength, 
perpendicular to laminations (0.04 in 
thick specimens) is 300 volts per mil, 
continuous and step by step. Spruce 
Pine Mica Co., Spruce Pine, N. C. 


Circle No. 47, Reader Inquiry Service Cards 
preceding back cover 


SILICON GROWN 
JUNCTION TRANSISTORS 


Large-scale production of a complete 
line of silicon grown junction transistors 
is now said to be underway. Transistors 
are currently available in two categor- 
ies: one with emitter voltage of 2 volts: 
the other, the “A” category with 
emitter voltage of 5 volts. Four types 
of transistors in each series cover a 
wide range of special operating require 
ments. Characteristics of the silicone 
transistor include: high input operating 
voltage, higher collector operating volt- 


es 
age, and decreased collector series 
resistance. These characteristics are 
said to enable the transistors to operate 
efficiently in the large signal applica 
tions necessary in magnetic-amplifier, 
computer and servo applications. 

The transistors are said to offer lower 
noise figures, and increased power gains. 
Among the available types are: RD-317 
(JETEC 2N160), a medium gain tran- 
sistor recommended for military and 
small signal applications; RD-312 
(2N161), a general purpose transistor ; 
and RD-324 (2N162), especially rec- 
ommended for high-frequency, high 
power gain and high-temperature opera 
tion. RD-322 (2N163) is a very high- 
gain type especially recommended for 
applications where large current gains 
are needed. It can be used at radio 
frequencies and in computers. 

One of the other 4 types available is 
RD-317A (2N160A), a medium gain 
transistor recommended for military 
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SPECIFY... PYLE-NATIONAL 


PLUGS AND 
RECEPTACLES 


For More Efficient Plant Operation 


DETACHABLE COMPONENTS On any equipment that must 
be disconnected for inspection, repair or replacement, plugs 
and receptacles quickly pay for themselves by saving man 
hours and shortening shut-down periods. Complicated multiple 
conductor connections are instantly and accurately broken and 


remade as polarization is not disturbed. 


PORTABLE EQUIPMENT Located throughout a plant at all 
potential operating points, receptacles for plugging in electrical 
tools and other portable equipment, contribute greatly to the 
flexibility and efficiency of plant operation. 


PLUG-IN BOARDS On power distribution panels and porta- 
QUELARC PLUGS and RECEPTACLES in seventy-two foot plug board ble generators, plugs and receptacles provide a quick efficient 
installed in the General Electric Company's Light Military Electronic means of selecting and routing electrical circuits to meet the spe- 
Plant in Utica, New York. cial and varying requirements of testing and research operations 


TRIPLOC* 


Interchangeable and Reversible 
Series 250 volts, D.C.; 460 volts, 
A.C.; 2 to 12-poles, 15 and 20 
amperes also multiple unit types 2 
to 48-poles, 60 and 15 ampere 
combination circuits 


MIDGET TRIPLOC 


Interchangeable and Reversible 
Series 2,3 & 4-poles; 10 amperes, 
250 volts; 15 omperes, 125 volts. 


rears ime’ QUELARC’ 


for Hazardous Locations — De Circuit Breaking Series 
layed Action Series 115 to 460 250 volts, D.C., 
volts; 2 and 3-pole; 15 & 30 600 volts, A.C. 


oper 2, 3 & 4-poles; 
"Trade Mark Reg. U.S. Pat. Off 20 to 200 amperes 


Rugged insulation, positive polarization and grounding circuit provisions, meet 
strict safety requirements. Listed by Underwriters’ Laboratories, Inc. Sold na- 
tionally through authorized electrical distributors. Write for descriptive bulletins. 


THE PYLE-NATIONAL COMPANY 


1388 North Kostner Avenue, Chicago 51, Illinois 


Branch Offices and Agents in Principal Cities of the U.S. and Canada - Canadian Agent: The Holden Co., Ltd., Montreal MLAS 
. Railroad Export Department: international Railway Supply Co., 30 Church St., New York 7, N.Y. 
Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y. 


CONDUIT FITTINGS * LIGHTING FIXTURES + FLOODLIGHTS + GYRALITES + MULTI-VENT AIR DISTRIBUTION 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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PRECIOUS METAL < 


CONTACTS and MATERIALS 


...in any specified dimension 
... for assembly or attachment 
by standard methods 


Platinum, palladium, gold and silver—both 
pure and in their many alloys—are 
available to provide the required 
metal for your electrical 
Obey contact application. 
TYPES AVAILABLE: rivelapstuds, screws, stecl-batk and 


solder-back buttons, washers, @ises, rods, 
rings and special shapes and stampings. 


LES gemma 


4 COMPANY I 


Write for data and technical assistance. 


113 ASTOR STREET 
NEWARK 5, NEW JERSEY 


Nae ieee Tas 


with FL A7 SIDE WALLS 
/ SMALL ROUNDED 


eT ET 14 
CORNERS 


Laer s 
SQUARE OR 
RECTANGULAR 


For the first time, a paper tube like this—developed and 
perfected by PARAMOUNT after years of research! No 
artificial heat of pressure is used in ws manufacture— 
PARAFORMING" takes place at the time of actual winding 
No sharp outside edge s to cut the wire during winding ot 
coils. Has Kreat rigidity and phy sical stre ngth Permits coil 
manufacturers to hold mach closer tolerances. No need for 
wedges to ughten the winding on the laminated core 
Coils can be automatically stacked much faster, too. The 
new “PARAFORMED"” tubes are approved and used by 
leading manutacturers. And they cost no more! 
LETTERHEAD FOR 


(4 aramount PAPER TUBE CORP. 
stock ARBOR LIST 


ven Sizes 612 LAFAYETTE ST., FORT WAYNE 2, IND. 
oro 


Standard of the Coil Winding Industry for Over 20 Years 


DO YOU HAVE A 
SPACE PROBLEM? 
Eliminates squeezing 
operation of finished 
coil and possibility of 
shorts due to fractured 
enamel! insulation. 


write ON COMPANY 


applications, as well as for large signal 
and computer applications. Bogue 
Electric Manufacturing Co., 52 Towa 


Ave.. Paterson, N. J 


Circle No. 48, Reader Inquiry Service Cards 
preceding back cover 


CONTROL UNIT COMBINES 
TIMING AND PHOTO- 
ELECTRIC RELAYS 


Control unit combines a photoelectric 
relay and a timing relay, both trig 
gered by the same photoelectric ele- 
ment. The photoeles tric relay energizes 
when the light beam is interrupted. The 


liming relay energizes when the timing 
period elapses while the light beam is 
interrupted 

The photoelectri: relay contacts are 
SPDT, rated 5 amp at 115 volts a-« 
non-inductive load. The timing relay 
contacts are DPDT, rated 8 amp at 115 
volts, a-c, non-inductive load. Time de 
lay is adjustable over a wide range. 

The combined controls are mounted 
in a splashproof cast aluminum case 
tapped for 1% in. conduit. Lens diame 
ter, 11% in. Unit operates on 115-230 
volts, 50-60 cycles. Approximate over 
all dimensions: width, 7'4 in.; height, 
9'4 in.; depth, 64 in. Autotrom Com 
pany, Box 722-F, Danville, Illinois 


Circle No. 49, Reader Inquiry Service Cards 
preceding back cover 


MULTI-PURPOSE SHUTOFF 
PRESSURE-OPERATED VALVE 
Having a single moving part, Model 
\\ all-purpose shut-off valve features 
lightweight) construction. Model AV 


1000 valve (illustrated) for | in. tubing 
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The explosion-proof, motor-driven suc- 
tion and ether unit in a modern operat- 
ing room can’t fail. It must pump highly 
volatile ether to maintain anesthesia, 
and drain excess body fluids literally 
to prevent drowning! 


Leland engineers— working closely with 
the J. Sklar Manufacturing Company 
...-helped obtain the first and only U.L. 


Another Product 


LELAND 


Approval ever given an electrically 
driven apparatus of this type! 


Electric motors? Leland knows how to 
make them. And to tailor them to your 
specific needs. For the answer to an 
unusual problem, or information on the 
complete line of quality motors from % 
to 5 hp—soon to 20 hp—in all standard 
types and enclosures, contact us today. 


THE LELAND ELECTRIC COMPANY 
Dayton 1, Ohio 


Division of AMERICAN MACHINE & FOUNDRY COMPANY 


READER INOUIRY SERVICE CARDS, PRECEDING BACK COVER 


Class |, Group C Underwriters’ 
Approved explosion-proof Leland 
Motor dependably powers this 
dual-purpose Sklar hospital unit. 
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CONTROL 


GUIDANCE 


SERVO 


s:1:l.e 
gineers 


With 16 years leadership in the vital field 
of missile research and development, Northrop Aircraft 
offers unusual opportunities for advancement in the 

categories listed below. Where better could you be, 

and grow, than with a pioneer? There's an interesting 

position for you in one of the following groups 


ELECTRO-MECHANICAL 


COMPUTERS 
RECORDING 
OPTICAL 
RELIABILITY 
TELEMETERING 


Guidance and Controls, encompassing research and | 
development of advance automatic guidance and flight 
control systems for both missiles and piloted aircraft 

Specific areas of development include: radio and radar 

systems, flight control systems, inertial guidance 

systems, instrument servo systems, digital computer 

and magnetic tape recording systems, airborne analog 
computer systems, optical and mechanical systems, 

and systems test and analyzer equipment. Within these 

areas activities include: original circuit development, 

electronic and electro-mechanical design, laboratory 

and field evaluation of systems under development, and 

reliability analysis both at a system and component level 


Flight Test Engineering Section, which plans 

the missile test programs and establishes test data 
requirements in support of the programs. The data 
requirements are predicated on the test information 
required by the Engineering analytical and design groups 
to develop and demonstrate the final missile design, 

and are the basis from which the instrumentation 
requirements are formulated 


The analysis work performed consists of aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering 

Section is also responsible for the field test program of 
the ground support equipment required for the missile 


Flight Test Instrumentation Section, which includes a 
Systems Engineering Group responsible for the system 
design concept; a Development Laboratory where 
electronic and electro-mechanical systems and 
components are developed; an Instrumentation Design 
Group for the detail design of test instrumentation 
components and systems; a Mechanic Laboratory where 
the instrumentation hardware is fabricated; and a 
Calibration and Test Group where the various instru 
mentation items and systems are calibrated and tested 


There are now a number of openings available for 
engineers in each of these groups at all experience levels 


If you qualify for any of these challenging opportunities, 
we invite you to contact Engineering Industrial 
Relations, Plant 2, Gate 3B, Broadway & Prairie, 
Northrop Aircraft, Inc., Hawthorne, California; or write 
Manager of Engineering Industrial Relations, Northrop 
Aircraft, Inc., 1018 East Broadway, Hawthorne, Calif 


NORTHROP AIRCRAFT, INC. 
PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


Producers of Scorpion F-89 Long-Range interceptors 
and Snark SM-62 Intercontinental Missiles 


is only 5 in. long overall, weighs only 
1 lb. and will handle a flow of 50 gpm 
at a 50-psi pressure drop. Maximum 
working pressure is 3000 psig and the 
required piloting control pressure is 
equal to the working pressure. Special 
stainless steel construction is available 
for highly corrosive liquids or vapors 
Perry Valve Corp., P.O. Box 132, Dover, 
New Jersey. 


Circle No. 50, Reader Inquiry Service Cards 
preceding bock cover 


INTERNALLY GEARED 
MOTOR FOR AIRCRAFT 
HYDRAULIC PUMP DRIVE 


Lightweight, internally geared hydrav- 
lic pump motor weighs only 28 lb and 
delivers 11.5 hp at 2450 rpm. Desig- 
nated the Type GA hydraulic pump 
drive motor, it is self-ventilating and 
designed for intermittent duty. The mo- 
tor delivers 11.5 hp for 10 sec, and 


5 





1.5 hp for 170 sec. It operates on 3- 
phase, 400 cycle alternating current, 
up to altitudes of 25,000 ft. and has 
a starting torque of 45 ft.-lb. It is manu- 
factured in accordance with applicable 
military specifications. U. S. Electrical 
Motors Inc., Aircraft Division, Box 
2058, Terminal Annex, Los Angeles 54, 
Cal. 


Circle No. 51, Reader In 
preceding bac 


iry Service Cards 
cover 


COPPER-CLAD PHENOLIC 
LAMINATES FOR HIGH DIP- 
SOLDER-TEMPERATURE 
APPLICATIONS 


Now in production is a line of copper- 
clad phenolic laminates that possess a 
bond of 12 to 15 lb and a dip-solder 
temperature resistance of over 30 sec 
at 500 F. 

Originally developed for the Signal 
Corps, the HP series employ a new 
heat-resistant adhesive that is applied 
to the bonding surface by a special 
process. In tests after exposure on the 
surface of molten solder held at 500 F, 
a standard grade specimen showed se- 
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ABRADLEY 


IN HOURS 


ld 
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b= 
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RELATIVE REVERSE LEAKAGE CURRENT 


Life test curves comparing reverse leakage of 
Bradiey vacuum processed selenium rectifiers 
with units produced by different processes by 
other manufacturers 








eae TSS 


AMY ger mT] CELA 
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What happens when you test a rectifier? You 
get an indication of forward and reverse current 
and power characteristics. But, the ultimate 
value of a selenium rectifier must be determined 
as a function of time plotted against electrical 
characteristics and environmental conditions 

Adequate, long-lasting circuit control should 
be accomplished in the design stage, not by 
replacement every few hundred hours 

On extended life tests Bradley vacuum proc 
essed selenium rectifiers consistently outperform 
and outlast similarly rated rectifiers produced by 
other manufacturers using other processes 


Write for a set of life test curves. They prove the superiority 
of Bradley Laboratories’ vacuum processed selenium rectifiers. 


ee a Sa) Gee Me ee 


SEE BRADLEY ee 





VACUUM PROCESSED FOR PERFORMANCE AS RATED 


BRADLEY LABORATORIES, INC. 


168A Columbus Avenue, New Haven 11, Connecticut 


HIGH CAPACITY 


in very small size! 
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| NEW Acro Subminiature Snap-Switch 


@® HIGH ELECTRICAL RATING 10 Amps at 115 volts or 230 
volts A.C. or 28 volts D.C, 


@ EXTREME TEMPERATURE RANGE from +-350°F to —100°F 


® LONG MECHANICAL LIFE. many millions of cycles, continu- 
ous duty 


DOUBLE CIRCUIT TERMINAL ARRANGEMENT 


The big feature about this little switch is its high rating. It 
has four times the capacity of most switches in this size. And 
temperature extremes pose no problem. The Acro subminiature 
switch will operate within a range of from +350° to —100°F. 
Long life is assured through use of the rugged Acro rolling 
spring principle, up to 10 million cycles continuous duty. 

High rated Acro subminiature switches are your answer to 
the problem of controlling big loads in confined areas. And on 
lesser loads their excess current-carrying capacity is a good 
safety factor. Four terminal construction permits wiring 
double circuits where required. The entire unit is housed in a 
plastic case and can be adapted to any present type actuator. 
Write for literature. 


SWITCH DIVISION 
Columbus 16, Ohio 
Plants at Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 





rious blistering after 5 sec exposure, 
while the HP laminate is said to have 
shown none after exposure of 30 sec 

The HP series is most useful for 
applications where high dip solder 
temperatures are desirable. The new 
copper clads, bonded on one or both 
sides with either rolled or electrolyti« 
foil, are available in the following 
Phenolite grades: P-214B, XXP-209C, 
XXXP-219C, XXP-445, XXX-470, and 
N-1-8652 (a suiix “HP” is used to 
designate the new series). 

Two foil thicknesses are currently 
being offered: 0.00135 in. and 0.0027 
in. Standard NEMA thicknesses and 
tolerances apply for the various grades. 
Sheet sizes available are approximately 
18 by 38. without seam. National 
Vuleanized Fibre Co., Wilmington, Del 


Circle No. 52, Reader Inquiry Service Cards 
preceding bock cover 


LOW-LOSS COIL FORM WITH 
THREADED FERRITE CORE 


Available is a low loss coil form, com 
plete with threaded ferrite core suit 
able for use in making coils for tuned 
circuits and filters wherever an easily 
and repeatedly adjustable inductance 
value is required. Example of the range 
of operation: inductances from 300 
800 mh may be obtained when the 
form is wound with 250 turns of No 
28 wire and tested at 400 ke. Coil 
form is designated Ferroxcube part No 
278F1O16E1; the threaded core, part 
No. 2765472E1. Ferroxcube Corpora 
tion of America, 307 East Bridge Street, 
Saugerties, N. Y 


Circle No. 53, Reader Inquiry Service Cards 
preceding back cover 


MINIATURE TELEPHONE 
RELAY FOR CONTROL 
APPLICATIONS 


Miniature telephone relay is designed 
for motor and many other control cir 
cuits where there is need for a small 
relay to handle currents of up to 5 amp, 
125 volts a-« 

Model 7MS relay is «1 x 1% x | 
in. high and has a life of 100,000 


operations minimum under al amp 
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what can you 


expect to pay 
for custom-molded plastic parts 


at CHICAGO MOLDED? 





Youll pay no more 


often much less—for plastic parts at Chic » Molded 
Here S whi 
CMPC engineers and designers know how to produce the part you need in 
the most economical wat consistent with qu lit You never get ere 
tions that result in a poorer product! You do get advice based on sound 
practice modern method ind 37 years experience in molding « 


type of plastic material 


( hic vo Molded unbe itable facilitic includ the \ wrld’s foremost mold 
engineering facilitic as well every type and size of pre iutomatic 
emi-automatic, double-ram,. and therme pla tic injection With these. ¢ 


IPC 


produces invthing from the smallest to the largest pla tic part qui KI 
economically, and in an quantity 
CMPC ‘‘follow-up”’ service means continuing savings for you. Our enginee: 


kee p in tou h with 


help el 


your operation | iminate cost] 


frill 
en help de elop whole nev pro 


uUnnect 


suggest better molding material ‘ 


esses to make Vout product better Thiore ile ible lower priced Nou you 


know why 600. of our business 


comes from firms we we 


served Jor 15 years 
' 
or more 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ago Molded 


alled Plastics 


publishes a data-packed magazine 


Progress to keep up-to-date on 


you 


y of the latest developments in plastics. You can 
ef fre bscription by filling out the coupon below! 
Bett r ! w 
[se a ee 


CHICAGO MOLDED PRODUCTS CORP. 


1024 North Kolmar Avenue 


Chicago 51, Illinois 


‘ 


Please add my name to your mailing list for a 


free subscription to Plastics Progress 
No 

Company 

Addre 





former with eight point tap- 
changing switch on primary wind- 
ing, Used for a varying secondary 
urtent output. Unit shown is 3 
KVA. Units are available from .5 
to 50 KVA. 


High Voltage Plate Trans- 
former for use under oil with 
other equipment in same tank, 
Unit shown is 50 KV center tap 
grounded, 4 KVA and high imped- 
ance. Note plastic insulation shield 
between coils. This unit available 
from 100 VA to 100 KVA. 


High Impedance Trans- 
former for use in current limmit- 
ing applications, where electrical 
equipment must be protected 
against the high initial current 
drawn at starting voltage. Unit 
shown is 2 KVA. Units available 
from 10 VA to 25 KVA. 


Radio Frequency 
(R.F.) Choke for low- 
est possible capacitance 
and non-resonating peaks, 
Unit shown is 10 Ampere 
200-Micro-Henry Choke 
(terminal is not shown). 
Units available in sizes 1 
ampere and larger. 


Air Core Reactor for current 
limiting and for obtaining lagging 
power factors without distortion. 
Unit shown is 4 KVA. Units avail- 
able from 1/4 to 2000 amperes and 
25 to 400 cycles. 


Write for complete 
information, specifying 
particular unit and your 
requirements, 


WINDING LABORATORIES, Inc. 


P.O. Box! 455, Dept. 109, Trenton, N. J. 


125-volt a-c contact load, with increased 
life under lesser load. It is a fast-acting 
d-c relay with 100 milliwatt minimum 
operating power and a maximum coil 
dissipation of 1.5 watts; maximum coil 
resistance is 6000 ohms. 

Relay is said to satisfy MIL-R-5757B 
Class A. The enclosed snap action con- 
tacts, UL-approved, are rated at 5 amp 
at 125-250 volts a-c resistive, 4 amp 30 
volts d-c resistive and 2.5 amp induc- 
tive. 

Special features include impregna- 
tion and tropicalization, hermetic seal- 
ing, and replaceable switch assembly 
Kurman Electric Co., Inc., 35-18 37th 
Street, Long Island City, N. Y. 


Circle No. 54, Reader Inquiry Service Cards 
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MACHINE CUTS AND FORMS 
LEADS AUTOMATICALLY 


Automatic cutting and forming of co- 
axial leads (pigtails) of resistors, ca- 
pacitors, diodes, coils and similar com- 
ponents is made possible by a single 
machine. The Lead Former combines 
both speed and accuracy in cutting 
leads to any desired length and forming 
them to any desired shape. 

It is available in three models of 
two, four or six slides depending on 
final lead shape desired. Machine is 


pneumatically operated and electrically 
controlled. At 60 to 80 lb. pressure air 
consumption is negligible. 
Components are fed to the machine 
down a zig-zag chute from which they 
are released individually to a clamp 
which holds them securely during the 
cutting and forming operation. Chute 
feed is normally manual but optional 
card, roll or hopper feeds are avail- 
able. Clamping occurs on the coaxial 
leads close to the body rather than on 
the body itself. Slides operate in pairs 
on the clamped leads to form them 
into the desired shapes. As the finished 
component is ejected, it is separated 
from the scrap and the next one is 
released from the chute into the clamp 
Control of this continuing process may 
be automatic, manual or by foot pedal 
Adjustment and control of slides to 
produce variations in size, shape and 
length of leads is extremely simple 
Resetting from printed circuits to ter 
minal board shape, for example, re- 
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Miniaturization 
takes a big step forward 
as Driver-Harris 
announces... 


Ye development can mean to 

resistor manufacturers is here dramatically 
illustrated. The large wire - wound 

resistor is rated at | megohm. The infinitely 
smaller one, wound with .0005 Enameled 
Driver-Harris Karma is rated at /'4% megohms 

In this particular application 50° more 

resistance or 42 megohm has been put on a ceramik 


spindle 1/5 the size of the original bobbin 


Even though we have succeeded in drawing 
Karma down to this fine size, its outstanding 
electrical and physical properties are maintained 
Most important of these are 


e Low Temp. Coeff. of, Resistance 
less than + 20 parts per million 
Wider temperature range—65°C to 125°C 
9) Low thermal EMF against copper 
rated 3200 (equalled only by Manganin) 
High tensile strength combined with lower 
thermal expansion 
e High resistance to oxidation 
Add to these advantages the fact 
WPI m Ow Mee mo mem Comet i) 


heavier sizes. Available now in commercial quantities 
Complete data mailed on request 


Drwer-Harris 


COMPANY 


Mi N f AW 


See us at the I.R.E. Show, 607 Circuits Ave. 
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i oeeeeneentie amie ciated 


material 
under 
the sun 


A GLASS REINFORCED 
ALKYD BASE POLY- 
ESTER INSULATING 
MATERIAL DESIGNED 
TO MEET THE RIGID 
STANDARDS OF THE 
ELECTRICAL IN- 
. 


write for 


end \ 


FEATURES 


*% Combines good qualities 
of phenolic, melamine, and 
silicone laminates. 


t% Many grades and sheet 


thicknesses. 


*% Outstanding in impac 
strength, flexural strength 
moisture resistance, com- 
pressive strength, rigidity, 
heat resistance, arc resis- 
tance, dimensional stabi- 
lity, and ease of fabrication. 


% Can be sawed, sheared, 
drilled, turned, cold-punch- 
ed without cracking. 





—_@e A PRODUCT OF THE 
‘ 
| 


HANS 


HAYS MFG. COMPANY 


West 12th Street 
ERIE, PENNSYLVANIA 





REINFORCED PLASTICS DIV, 


only the 
switches. The 


quires flipping of two toggle 
Lead Former can handle 
components ranging from small resis 
body lengths 
about 1”. 


80 Washing 


tors to capacitors having 
of 214” and 
Design 


ton ot.. 


diameters of 
Pool Corporation 
New York N - 
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JAN SHIELD INSERT 

LOWERS MINIATURE TUBE 
BULB TEMPERATURES 
Developed by the Reliability and 
Standards Branch of the Navy Elec 


Laboratory, this device is de 


signed lo 


tronics 


reduce tube failures and 


lower bulb temperatures of miniature 


tubes by as much as 100 C, while pro 
shielding 
ated 


corrosion-resisting 


viding excellent electrostatk 
The JAN 
trip of thin, black 


bent 


shield insert is a corrug 


finished brass circular 


into a 





shape, with the ends fitting together 
It makes contact with the glass bulb 


shield on the 
the hot spot 
heat to 


radiating 


and with the 
other side This distributes 
on the tube and 


the shield 


surface 


on one side 


conducts the 
with a greater 
stock in 
and large for 
tubes Atlas E-E 
Airport, Bedford 


Inserts are available from 


small, medium 
both 7 and 
Corporation 


Mass 
Circle No 


“IX SIZES 
9 pin 


He dford 


56, Reader Inquirye Srvice Cards 
preceding back cover 


HIGH-DUROMETER, HIGH 
STRENGTH PLASTISOLS 


New series of high-strength plastisols 
designated Rigo-Plas shows durometer 
readings on the A-2 Shore scale of 95 
to an estimated 120. The plastisols 
permits economical production of a 


great number of items requiring hard 


ness and strength, including appliance 


components and similar products. In 
addition the 


thinner 


plastisols permit use of 


walls in many products pres 


ently being made of soft plastisols 
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eRe eee - 


? 


ANYWHERE! 
“To Expaud Your 


ZAC Product Sateol 





STANDARD and HEAVY DUTY 


\ For Inverting D.C. to A.C. . if 
4 Systems, and Radio 
% from D. C. Volta 
Trains, PI 

D> ? a 

or %, e 7 2 


7 A. C. Rad a | 
“4 
eae “9 
q we FO a), 2 


Desianed for operatir 
% Television Sets, Amplifie 
~*% jn D. C. District a 


“A pei 1g 
LI =D = aL we 


+9) —& 





o/ s “A"Battery Eliminators, 
VV MEW DESIONS DC-AC Inverters, Avte 
Radic Vibrators 


\/ EW LITERATURE 


See your jobber or write factory 


AMERICAN TELEVISION & RaDio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. 5. A. 
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America's Leading Supplier of Engineering and Drafting Equipment 


Put Two More Draftsmen 


In Space Now Occupied by Four! 


Yet Give Each Man More 
Efficient, Comfortable Working Room... 


Save Space — Get 30% More Use from Present Area. The same floor space 


(about 250 square feet) taken up by four boards with separate reference 
desks will easily accommodate six Auto-Shifts. Auto-Shift combines a 
board and reference desk in one compact unit. The draftsman uses the 
board of one table while utilizing the large reference surface and drawers 
of the table behind him. This dual utility saves you space for other 
advantageous use or lets you put more draftsmen to work in your 
present space, 


Eliminate Waste Motion —Save Man Hours. Auto-Shift eliminates needless 
detours for reference material and supplies. The draftsman merely 
turns on his stool and pulls forward the reference surface of the Auto- 
Shift Table behind him, or reaches into one of its conveniently located 
drawers for whatever materials and tools he needs 


Reduce Draftsman Fatigue — Boost Productivity. Auto-Shift provides fast, 
easy board adjustment—lets the draftsman change working position 
often for greater comfort and efficiency. Convenient foot release frees 
top for height adjustment. Hand release permits quick, easy slope adjust 
ment—slight fingertip pressure sets counterbalanced top at any desired 
angle. Draftsman can reach any part of the board without strain whether 
seated or standing. 


Mail coupon below for detailed information on the important savings 
offered you by Auto-Shift. 


Ask your Bruning representative for information about the 
Bruning-Hamilton free analysis and planning service for improving 
your drafting operation — or use coupon at right, No obligation, 


Only Auto-Shift Offers You These 
3 Big Advantages! 


Only Auto-Shift offers instan- 
taneous, positive adjustment of 
slope. 


Only Auto - Shift provides in- 
stantaneous height adjustment, 
lets draftsman switch standing 
or sitting positions, quickly and 
easily. 


Only Auto-Shift lets draftsman 
work on any part of the board 
without leaving his seat. 


Charles Bruning Company, Inc 


4700 Montrose Avenue Chicago 41, Illinois Dept. 34-1 


Please send me 


end me information on the Bruning-Hamilton free analysi 


ervice 


Name 
Company 


Address 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois City 
In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 
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information on Hamilton Auto Shift Tables 


and planning 


Title 








COst-SQVvings 
TOOL FOR, TOMORROW 


with EACY-FLO and LIl-FOL 


Go the “TOOL FOR TOMORROW” theme of this year’s ASTE 
Tool Show one better. Tool for tomorrow with tools that will do 
your job at lowest cost! 

EASY-FLO and SIL-FOS are such tools. These low-temperature sil- 
ver brazing alloys provide, not only the widest versatility in joining 


metals, but also the basis for surprisingly simple, fast, economical 
produc 10Hn, 


A FINE EXAMPLE FROM BLACK & DECKER 
Fans for B&D portable drills are made by brazing steel hubs into 
stamped steel blades on the city gas-air setup shown. Parts are de- 
greased and assembled, with a ring of EASY-FLO 35 dipped in 
Handy Flux and preplaced between hub and blade. Mechanism moves 
assemblies along under burners. An assembly is completed every 


6 seconds! One operator does it all! 





GET FULL FACTS 
IN BULLETIN 20 


It explains the many 
vital advantages of 
EASY-FLO and SIL-FOS 
brazed construction 

and why these alloys 
assure fast, low-cost 
production of high- 
Strength, virtually in- 
destructible joints. 
Write for a copy today. 





HANDY A HARMAN a a re 7 nr 
Say” HANDY & HARMAN =: 
V General Offices: 82 Fulton $t., New York 28, N.Y. a> aaemnnan Saas 
DISTRIBUTORS IN PRINCIPAL CITIES montetai, Camada 


Nw 
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Savings can also be effected by rota 
tionally casting these new hard plas 
tisols in shapes now being injection 
molded or vacuum-formed. 

The plastisols are described as “dry 
and nonblooming. They utilize the same 
cycles as soft materials and can be 
formed by any of the currently used 
techniques in all types of present 
equipment. 

Elongation was measured at 200-250 
per cent at 130 F; a 5 in. hollow 
sphere placed in a pressure-press re 
quired 6120 psi to fracture. 

Rigo-Plas will not adversely affect 
any type of mold; extensive fade-o 
meter tests are said to indicate excellent 
stability, color retention and service life 
Murray Products, Inc., 12369 Cross 
burn Ave., Cleveland 11, Ohio. 
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PORTABLE ELECTRONIC 
COMPUTER 


General-purpose computer, the LOP 
30, can be wheeled alongside an engi 
neer’s desk and plugged into a standard 
115-volt, 60-cycle outlet; no air con 
ditioning or special installation is re 
quired. 

Feature of the LGP-30 design is its 
large memory unit—a magnetic drum 
capable of storing 4096 words, 31 bits 





(30 binary digits plus sign) in length, 
along 64 tracks around the drum’s cir 
cumference. 

Rotating at a speed of 3600 rpm, the 
drum is scanned or read by 64 read 
record heads. Access to any given word 
may be accomplished in a maximum 
of 17 millisec, although an access time 
of 2 millisec is more typical in actual! 
operation, 

The computer can add, subtract 
multiply, divide and make decisions as 
instructed by internally stored pro 
grams 

A Flexowriter, an electric typewriter 
equipped to produce and be operated 
from punched paper tape, is used a+ 
the input-output device for the com 
puter, 

Another major feature of the LGP 
30 is its high reliability, due to its de 
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TYPE Y5 SHADED POLE 


[25 h. p. 


to Va h. p. 


— 


e Higher Efficiency 
e Better Stability 


Rely 
SEE Cs 
es 


This new, large diameter 
(512"), more powerful 


motor has all the features 
ROOM AND CENTRAL 


of the famous Marco Motors used in hundreds of thousands of air conditioning AIR CONDITIONERS 


units — in fans, blowers and furnaces. 


Power up to 4 h.p. can be supplied — or — for compact designs this motor is 
supplied in new “pancake” design as short as 2!) inches in 1/15th horsepower. || FURNACES 


This new Marco Motor is double impregnated with heat reactive insulating 
varnish which provides outstanding moisture resistance. The stator is insulated 
with high temperature Mylar for longer life during adverse operating conditions. 


a] BLOWERS 
The standard bearing design is used because of the outstanding performance of tJ 
Marco bearings in the field. ' 


= 
Jy 


Marco Engineering saves you production time WINDOW 


ft 
(vs ! FANS 


a 


Write today! 


Quality Motors 


assures high quality performance. 
IND US TRIE ;. Inc. “tailored” to your 


produc tat 


10th & Franklin Streets . Womelsdorf, Pa. ready-made prices. 
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pendence on relatively few components: 
110 vacuum tubes and 1400 diodes 
Mechanics of the LGP-30 operation 
and its 16 commands, can be mastered 
in as little as 30 min by an engineer 
with a good grasp of basic computing 
techniques. Librascope, Inc., Glendale, 


California 
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TACHOMETER HAS 
OVERSPEED AND 
UNDERSPEED CONTROLS 


lachometer not only indicates speed 


take your but actuates self-contained power re 
rast lays that signal overspeeds and under 
speeds. Applications include use in 
of stopping or starting equipment, open 
Pal ie) ing or closing valves, 
largest speed 
welds itty) High- and low-limit pointers are in 
stocks de pe ndently adjustable. These pointers 
ete DS 
nuts 
be ab) 


and controlling 


act as a single pole double-throw switch 


with the regular speed pointer acting 
as the switch center arm. A manual 
reset push button is used to reset the 


fverylhing ‘For 


tachometer after the relays have sig 


bastenin nalled a high or low speed 
F I 


ie One-stop fastening service—everything— Tachometers are available with any 
\ 


bolts, nuts, screws, rivets, washers—at one one of 48 different scales. Metron In 
strument Co., 432 Lincoln Street, Den 


time, one place, with one order. That's how you cae 
ver ¥. Colorado 


get real buying economy. 
dg ying Y Circle No. 59, Reader Inquiry Service Cards 
preceding back cover 


Call Sterling Bolt—or any of our 
distributors. 


oe 


STERLING BOLT COMPANY —sisravce simon’ 


Winding machine Model 109, auto 


1 Was ' ‘ hic ' ) > ‘ y > 7a 7 sle@tivr > 
West Erie St ni one: - 10 3000, Teletype matically winds resistance wire on con 


7? 
tinuous lengths of core material from 
FACTURING PLANTS IN CHICAGO « ST. LOUIS 
d MILWAUKEE 
Available at these be cut and made into flexible wire 
and other 


v0 Tt or larger capacity spools oO 


wound resistors, heating elements and 
distributors EAST COAST BOLT AND NUT CO PAN-PACIFIC SCREW AND BOLT CO, coils The resistors may be used in 
84-94 HUDSON ST... NEW YORK 13. N.Y 201 NEVIN AVE.. RICHMOND. CAL 
printed-circuit and other automatic or 
GULF COAST BOLT AND NUT CO TEXOKANA BOLT AND NUT CO PENN BOLT AND NUT CO 


ant ssembly erations. Heating 
1115 SILVER ST., HOUSTON 10, TEX. 1810S. AKARO ST. DALLAS 1. TEX. P.O. BOX 9967, PITTSBURGH 33, PA manual assemb op ) E 


jJ 
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Variable-resistor trouble caused by fail 
ure of spring to resist corrosion and heat 
Or by failure to permit sound weld on 
collar. Sorveon Wirt Inconen* Nicker- 
CHromium Auioy. Resistor shown is used 
in power field, also in welding equipment. 
Sliding Inconel spring clip, silver contact 
rivet, assure corrosion resistance, weldabil- 
ity, and constant pressure. Despite 570°F 
temperatures at times, Inconel spring takes 
overloads. Replaced plated-steel springs 
Used last 5 years by International Resis 
tance Co., Philadelphia, Pa. 


( 


Sticking, fouling, commutation trouble 
on conductive actuating contact springs. En 
countered in miniature thermostats 
Wirth Dura- * Ace-HAanDeENABLt 
Nicket Sraip. Constant elasticity gives true 
In 15/16” unit shown, 
temperature control is held to within 2°F 
up to 350°F. No drift, no sticking, no fouling 
in this “Val 90” miniature thermostat. Re 
sists fatigue and relaxation. Made by Valverde 
Vew York 


SOLVED 
NICKEI 


snap action, mS 


Laboratories, 252 Lafayette St., 


12, N.Y 


Electrical-resistance trouble from oxide on 


terminal lug of rheostat. A problem when 
contact brush is moved from resistance wire 
to terminal lug very SOLVED 
Wirtt Monec*® Nicker-Coprrer ALttoy. Monel 
lug allows excellent electrical contact. Used 
on rheostats for 22 Manu 


Co., Skokie, 


infrequently 


Ohmite 
Howard St., 


years hy 
facturing Sool 


Illinois 


Liquid-corrosion trouble due to attacks by 
and the Like 
of strip heaters, for example 
Monet 
sheath 


chemicals, brine On sheathing 


Sorvep Wares 

This Monel 
heat 
well as corrosives, yet permits delivery of 
Oo 
HW aage hlectric, 


Nicket-Coprren ALLOY 


resists deterioration 


from as 


heat up to j Unit shown is product of 


Inc., Kenilworth, VN. J 


p 


Vibration and heat trouble often pose 
problems to designers of electrical con 
nectors used, for example, continuously 
at 800°F in aireraft. Souven Wrern “R” 
Monet Free-Macuinine Nicker-Corren 
ALLoy . On Cast Monen, Units fabri 
cated from these nickel copper alloys 
never rust or freeze together. Show no 
carbide precipitation at 800°F, Permit 
quick make-break connection of watertight, 
gas-tight joint such as above “Hot Zone” 
Electrical Connector that defies vibration 
Produced by American Phenolic Corp. 
1830 South 54th Ave., Chicago 50, 1 


Trouble-spots... 


removed by designers using Inco Nickel Alloys 


Take no chances. L se components that will back up your 


designs. 


Those illustrated give trouble-free performances 


to vital parts made from Inco Nickel Alloys 


Component manufacturers use Inco Nickel Alloys where 


parts require combinations of properties. High mechanical 


properties, specifi electrical 


tance. 


prope rties 


ability 


Ineo = re 


thanks 


check with us 


67 Wall 


Street 


corrosion. resis 


resistance to high or low te mperatures, good work- 


our trouble. So w 


search staff can recommend the 


and machinability. 


rivht alloy for 
ou have a component problem 


The INTERNATIONAL NICKEL COMPANY, Inc. 


‘co i etait 





HOW CHACE THERMOSTATIC BIMETAL 
ACTUATES THE STRONG HYDRO-FLEX 
STEAM TRAP 


Product of Strong, Carlisle & Hammond Co. 
Cleveland, Ohio 


Strong Hydro-Flex Steam Traps combine high discharge capacity 
with highly efficient operation under all condensate loads to pro- 
vide lower steam costs and higher production. The Hydro-Flex 


Traps operate with equal efficiency on both heavy and light 
loads. 


How it works: (Fig. 1) When the steam trap bucket is down, water 
(condensate) flows unrestricted through the trap. (Fig. 2) When 
steam and air enter the bucket it becomes buoyant, moving the 
valve into the valve seat. Air and steam continually pass through 
the fixed vent in the bucket. The air collects around the valve and 
when the weight of the bucket overcomes the remaining buoyancy 
of the bucket it pulls the valve from the seat and the trap dis- 
charges the air ahead of the condensate by means of line pressure. 
When additional incoming steam enters the bucket again, the trap 
closes and the above cycle is repeated. 


Where excessive air venting capacity is required, the Strong 
bucket is fitted with an auxiliary thermal venting valve. This is 
actuated by a Chace Thermostatic Bimetal element which re- 
sponds to temperature changes by deflecting to open or close 
the air vent in the top of the bucket. 


Chace Thermostatic Bimetal is available in 29 types in strip, 
coil or in complete elements made to customer specifica- 
tions. Write now for our free 36-page booklet, ‘Successful 
Applications of Chace Thermostatic Bimetal."’ 


ee eS ee 
BEY Tiree St V IFAS 


1608 BEARD AVE., DETROIT 9, MICH. 


elements are used in electric blankets, 
heating pads, and other thermal appli 
cations. 

Winding speed is up to 6000 rpm 
with variable speed series motor for 
wire sizes ranging from 0.003 to 0.012 
in. 

Tension is controlled by a special 
adjustable spring device which is part 
of the machine. Complete job change- 
over requires only 5 min. One set of 
48 pitch “46 in. face enclosed change 
gears is supplied, permitting leads 
from 0.0012 to 0.062 in. Maximum OD 
of material upon which wire is wound 
is 4 in. Coils can be as long as desired 

The take-up spool is capable of hold 
ing more than 300 ft of finished wound 
‘4 in. diam material. Two take-up spools 
are supplied. A level wind device pre 
vents tangling during drawing on take- 
up spool. Model 109 measures 30’ 
Lx 19” W x 15%” H. Geo. Stevens 
Mfg. Co., Inc., Pulaski Rd., at Peterson 
Chicago 30, Il. 
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WELDING HEAD PERMITS 
SPOT-WELDING OF 
0.0003-IN.-THICK PARTS 
Welding head, model WHD 5, is said 


to permit reliable spot-welding of sub 
miniature parts down to 0.0003 in 
thick. Model WHD 5 has a rigid weld- 


ing arm with a moving mass of less 


than %4 oz mounted in radial ball bear 
ings. The arm is balanced in itself, so 
that the pressure on the electrode is 
due only to the pressure exerted by a 
leaf spring, resulting in fast follow-up 
forging action. 

Pressure adjustment is affected by 
moving a sliding fulerum on the leaf 
spring with the pressure indicated on 
a scale calibrated in ounces and pounds 
(Ranges available from 1% oz to 3 |b 

Relatively large radius (5 in.) of the 
electrode arm is said to reduce elec 
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MODEL R-30 Size. This motor is recommended for 
applications such as recording instruments, timers, 
office equipment and professional recording apparatus. 
Induction motor rating: 1/50 to 1/100 hp. Synchro- 
nous motor rating: 1/100 to 1/200 hp. Available 
with ball or sleeve bearings. Unique construction 


features provide 30°), efficiency. 


MODEL R-24 SIZE. Typical uses: as a balancing motor in 
recording instruments, as a control motor for voltage 
regulators and in servo mechanisms. This reversible, 


4-pole induction motor has low rotor inertia. When 


operated 2 phase, it can be controlled electronically; 


it can also be operated single phase as a permanent 


split capac itor motor. 


MODEL R-25 SIZE. For recording instruments, dictating 
and adding machines. Approximately 2!" in diameter, 
it is available in either induction or synchronous con- 
struction with reversible rotation. Both the R-24 and 
R-25 are available with speeds from 14 to 3600 R.P.M., 
torque ratings up to 75 oz. inches or higher, and 


single phase, 2 or 3 phase. 
Bie | | 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC 
125 Aimory Street, Boston 19, Mass 
If it runs by electricity... rotates...and is not Gentlemen: Please send me data sheets on the 


vs : : Holtzer-Cabot R-30 and the R-24 and R-25 
more than 7" in diameter — Holtzer-Cabot 


Please have representative call on 
4d 
can make i! 


Zone Slate 
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‘el! 


and HERE’S PROOF! 


“Hi LOOP TYPE” 


PLASTIC CLAMPS 


Available in 3 materials... 
ETHYL CELLULOSE - SARAN - NYLON 


Available in size 
range from ‘2” to 
3” in 46 stock sizes 
Open easily slive 
over wires, cable 
pipes, tubes, etc 
Light in weight, 
tough and durable 
over wide tempera 
ture ranges. Offer 
ideal insulating 
properties whils« 
protecting delicat« 
surfaces 


NEW si 
Hi-O “LOK-ON” 


WIRE CONNECTOR 


unique metal 


MILLIONS 
IN USE! 


Features 
spring insert Wire 
strands become securely 
wedged and locked as the 
connector is screwed on 
Gives twice the average 
holding power! Even in 
experienced help can 
make perfect pigtail 
splices. UL and CSA 


approved 


FREE SAMPLES 
TEST ‘EM YOURSELF! 


Please send samples of CLAMPS AND 
CONNECTORS 


NAME 
FIRM 
STREET 


cIiTy STATE 


j 
j 


gi 
ASK FOR 


COMPLETE 
CATALOG 


HOLUB INDUSTRIES. Inc. 


445 Elim Street Sycamore, Il! 


232 


trode creep during the forging move 
ment to an insignificant amount. Built- 
in switch triggers the power supply 
when the indicated electrode pressure 
is reat hed 

The welding head can be used with 
any small welding power supply with 
suitable timer, or with special stored 
energy power plants manufactured by 
the company. 

Welding head has bee n used SUCCESS 
fully in joining 0.00l-diam copper and 
0.002-in. stainless 
0.0007-in.-diam 
resistance wires and other very small 


constantan wires 


steel springs to hubs 


and delicate parts. Kwald Instruments, 
93 Nassau Street, New York 38, N. Y. 
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CONTACT SWITCH KIT 


Contact switch kit provides all com- 
ponents necessary for a variety of con 
tact switch combinations. Compartments 


contain assortments of contact blades 


Be) Laelia 


TL tak 
cowrTact Oh Amiel 


ied 


insulator separator tension plates 


angle brackets, side lugs, nylon lifters 
washers, screws and 
bushing Standard and 
blades are furnished. Guardian Elec 
tric Mfg. Co 1621 West Walnut St 
Chicago 12, Ill 
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contact rivets 


midget size 


EASY-TO-READ SLIDE RULE 


Green-yellow Eye-Saver slide rules are 
designed to reduce eye-strain and in 
crease accuracy of reading. In a white 
slide rule all colors of the spectrum are 
reflected but thre component colors do 


not focus at the same point on the 
retina of the eye. If the eye focuses on 
yellow, the strongest hue, then blue rays 
come to a focus in front and red and 
violet rays in back of that point. With 


Electrical Indicating 
Panel Meters and Pyrometers 


Model 261 
shown, 
Price $11.50 
White-face, 
Black-face, or 
Colored Dials. 
Can be cali- 
brated in any 
units: (Amps, 
KV, FPM, 
Angstrom Units) 
Pyrometers are medium resistance (4 ohms per 
millivolt). Accuracy 2%. Automatic, bimetal cold 
junction correction. Compensoted for copper 
error. (Ranges from — 400 to +-3000°F.) 
Large dial area—clearly visible. Less waste 
panel space. Easily lighted transparent plastic 
front and case. Anti-static treated. Tubing pointer 
normally supplied. Knife-edge and other types 
available. D’Arsonval movement in Alnico per- 
manent magnet. Snap-fit construction, virtually 
dust-tight case. AC meters are rectifier type 
Model 451 is 42”; Model 351 is 32”; Model 
261 is 22”. Meters with Zero Right, Zero Center 
or up to two-thirds of 
range suppressed can be 
supplied. AC and DC 
in multiple ranges. Meter 
ranges: DC or AC 0/20 
Microamps to 0/50 
Amps. 0/5 Millivolts to 
0/500 Volts. (Minimum 
AC Range 0/250 Milli- 
volts). Panel meters and pyrometers with black 
Bakelite cases also available. Model 301 shown 
Write for Bulletin G-9 Assembly Products, Inc., 
Chesteriand 14, Ohio. Phone: (Cleveland, O.) 
HAmilton 3-4436 


AUTOMATIC 
PYROMETER 


SIMPLYTROL 


Cot. No. 453! 0/2500° F 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
controlling temperoture in furnaces, ovens, 
and processes. The Simplytrol is economical 
and reliable with few moving ports. There 
ore no vacuum tubes. The regular load relay 


is S.P.D.T 5 Amps 
relays to 40 Amps 


Optional heavy duty 


10 temperature ranges cover from 75° to 
3000” F. Several special ranges to 400° Ff 
“On & Off control for holding the desired 
temperature works on gas, oil or electric 
heat. Indicating meter-relay is medium high 
resistance and has bimetal cold junction com 
pensation. For use with all standard thermo 
couples. Accuracy 2% 


“Auto-Limit’ switch changes Simplytrol from 
automatic controller to limit pyrometer for 
safety shut down or warning. Cabinet: 6'ox 
6'4x9'2 inches. Also flush panel mount models 
Send for new Bulletin G-7 for more dato 
Assembly Products, Inc., Chesterland 14, Ohio 


Booth 311—IRE Show March 19-22 
Kingsbridge Armory—New York City 
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SCHEMATIC DIAGRAM OF SOLA CIRCUIT modified to supply regulated 


plate and filament voltages. Regulation on one stepped-up output and two 


stepped-down outputs is within *3°%, for input variations of ©1537. Other 
units available regulate as close as *©1° 


for input variations of 16% 


YOU GET VOLTAGE REGULATION AND MORE FROM A SOLA: 


Closely Regulated Voltage Plus 
Transformer Step-Up or Step-Down with 
Sola Constant Voltage Transformers 


Today’s complex electrical and electronic equipment, 
with its narrow limits for adequate performance, makes 
a fixed level of input voltage virtually essential. There 
are many fine voltage regulators available for this duty 
alone. However, the Sola Constant Voltage Transformer 
delivers one-to-one, stepped-up, or stepped-down volt 
ages closely regulated. One Sola unit may replace both 
voltage-regulating circuit or component, and conven 
tional power transformer. 


The Sola Constant Voltage Transformer is a static 


SOLA Sac 


TRANSFORMERS 


magnetic voltage regulator. It offers many important 
advantages over other stabilizers which depend solely 
upon saturation of core materials for their regulating 
action; or electronic types employing tubes 


To meet the exact requirements of many load devices 
or service conditions, Sola voltage regulators are avail 
able in stock models, or custom designs in production 
quantities. Your Sola representative will be happy to 
provide you with information on their feasibility for your 
particular application 


Write for Bulletin 6C-CV-170 
SOLA ELECTRIC CO 
4633 W. 16th Street 
Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for All Types of Fluorescent 
and Mercury Vapor Lamps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35; 103 E 
125th St., TRafalgor 6-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 586, Mass., 
Bigelow 4-3354 @ CLEVELAND 15; 1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23 


3138 E. Olympic Bivd., ANgelus 9-9431 @ TORONTO 17, ONTARIO: 


102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 





Series 30a — Wafer switch 
mounted in front, variable 


resistor in rear. 


Space-saving combinations 


Wafer Switch... 
Variable Resistor... 
Line Switch 


Centralab Series 30 
Miniature Switches 


Combine 1-7/16"-diameter CRL miniature 
wafer switch and 15/16”-diameter CRL 
variable resistor with line switch. Many 


Serica 20b Variable 
coniihen te: dnd. toate different combinations available. 


awitch in rear Dual-concentric shaft construction 


conserves panel and chassis space. 


Wafer switch sections can be supplied 
with 2 to 12 active positions. 30° positive 
indexing. Insulation is MIL Grade PBE-P, 
laminated phenolic. 


Variable resistor can be supplied with 
any normal resistance, taper, or taps 
desired; single or tandem base. 

Series I« Two wafer 
suntches independently 
operated by concentrio 


shafts 


Write for Technical Bulletins 42-156, 


42-157, and 42-164. 
Central A DIVISION OF GLOBE-UNION INC. 
© 


962C East Keefe Avenue e Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


’ sat 


2a D> 


VARIABLE ENGINEERED PACKAGED Ceramic 
geeisTors CERAMICS SwiTcnes ELECTRONIC CclecuITs CAPACITORS 


black lines and numerals, a good con 
trast with the green-yellow background 
is obtained. The eye is most sensitive 
to green-yellow and the short actinic 
rays that obscure scales on white rules 
are absorbed. Use of light alloy meta! 
as the base material avoids effects of 
corrosion and changes in size due to 
absorption or loss of moisture. Rules 
can be calibrated to seven decima) 
places. Standard rules are provided in 
6 in. and 10 in. trig and log-log scales 
Pickett & Eckel, Inc., 1109 S. Freemont 
Ave., Alhambra, Calif. 
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ULTRASONIC FLUXLESS 
UNIT FOR HAND 
SOLDERING APPLICATIONS 


Latest addition to the line of Sonobond 
ultrasonic fluxless soldering equipment 
is a large hand model designed to solder 
or coat aluminum, copper, brass, silver 
or magnesium. 

The ultrasonic soldering head has 
a %-in.diam soldering tip, readily 
changeable to other standard or spec 


ial tips by screw connection. Driven 
by a 110 R-F watt ultrasonic generator 
the soldering head Is alr-« ooled for con 
tinuous operation. 

Designed for heavy-duty industrial 
use, the new model will accommodate 
a variety of soldering tips, ranging in 
size from a small pointed tip to % in 
in diam. Model S-5-H-55-10 includes 
an ultrasonic soldering head with 70 
watt tip heater, ultrasonic generator 
and 1200-watt heating platen. Aero 
projects Incorporated, 310 East Rose 
dale Avenue, West Chester, Pa. 
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MULTI-CAM TIMER KIT 


Basic construction kit for experimental 
work contains all parts necessary to 
assemble 4 multi-cam timers: a 3-cam 
a 6-cam, a 9-cam, and a 12-cam timer 
Motors, switches, cams, gear rocks 
hardware, and tools are supplied. The 
kit enables engineers to assemble proto 
types of any multi-cam timer, in a selec 
tion of 96 of the most widely used time 
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FRACTIONAL 


Os 
Ntavas ** 
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TTL MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS * SPIRALS © HELICALS © BEVELS * INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 
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FO Years of pecializing in Small Gearing! 


YOU'LL FIND G.$. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 


Aircraft Carburetor & Fuel Metering Sys- 
tems © Aircraft Instruments & Radios ¢ 
Automatic Musical Instruments ¢ Business 
Machines ¢ Clippers for Barbers, Animal 
Shearing & Hedge Trimming * Commu- 
nication Equipment ¢ Electric Fans *¢ 
Electric Motors © Floor Polishers, Scrubbers 
& Sanders * Meat Tenderizers, Grinders 
& Slicers © Military Equipment * Motion 
Picture Equipment ¢ Outboard Motors 
* Pneumatic Production Tools ¢ Portable 
Electrical Tools * Radio Dials « Sewing & 
Cloth Cutting Machines ¢ Steelstrap Stretch- 
ers * Step Switches © Vending Machines. 


FOOD AND DRINK MIXERS RUN 
SMOOTHER WITH G. S. SMALL GEARING 


America's biggest buyers of components for home appliances in- 
variably specify ‘‘G. S."’ for all the Gearing they need. Makers of 
high quality drink and food mixers with power unit attachments 
have found, through the years, that G. S. Small Gearing runs 
smoother, quieter, Jonger/ And assembly costs are less because 
every single Geur, in runs of hundreds or thousands measures up 
to the most exacting specifications. * Here at Small Gearing 
Headquarters, you, too, can depend upon getting extremely accu- 
rate top quality Gearing in each succeeding shipment. And as a 
bonus, you get all the unique skills and experience gained through 
40 years of intensive specialization in mass producing only the best 
Fractional Horsepower Gearing exclusively! Will you write us now? 
Send drawings or details covering exactly what you need. Our 
capable engineers will be happy to help you. 


SEND FOR FREE ¢229¢, gman Gearing 


Guide. It describes 80 types 
and applications. Contains usetul charts . . a valuable aid to 
anyone interested in Small Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 








CUBICLES - HOUSINGS - CABINETS 


CONTROL PANELS & DESKS 


KIRK“ {lum 


CUSTOM BUILT 
ELECTRICAL ENCLOSURES 


One unit... hundreds ... or thousands, in any shape or size, 
KIRK & BLUM has the men, equipment and experience to 
fabricate sheet metal enclosures to exacting specifications. 
Put our 49 years of experience to work for you in building 
custom parts and assemblies of sheet steel, light plate, stain- 


less, aluminum, monel and other alloys in gauges to %”. 


Write today for your copy of the latess KIRK & BLUM 
Electrical Enclosures Catalog. For prompt quotation, send 
your prints to The KIRK & BLUM MEG. CO., 3122 Forrer 
Street, Cincinnati 9, Ohio, 





Control Desks @ Cubicles @ Electrical Cabinets and Enclosures 


Outdoor Electrical Enclosures @ Instrument Panels @ Control Panels 


Transformer Tanks @ Test Stands @ Switch Gear Housings @ Louvres 


KIRK’ Lum 


METAL FABRICATION 


236 








cycles. Such prototypes can be pro- 
duced in quantity by manufacturer, if 
desired, since all parts are standard 
production items. Industrial Timer 
Corporation, 1407 MeCarter Highway, 
Newark, N. J 
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STABLE DRAWING 
MATERIAL WITH 
NON-REPRODUCIBLE GRID 


Although Mylar drawing material has 
a grid pattern the grid lines are not 
photographically reproducible; there- 
fore, they will not show up on the neg- 
ative or glass work made from the 
multi-size master black-and-white print- 
ed circuit drawing. 

Grid pattern was especially designed 
to take advantage of the basic 440 in. 
pattern of the “automated” R. C. A, 
Programmed Punching Machine for low 
cost punching of holes in printed-circuit 
boards 

The material is obtainable in lots of 
5, 25 or 100 sheets. Sheet size is 24 in. 
x 36 in. Photocircuits Corp., Glen Cove, 


New York. 


Circle No, 66, Reader Inquiry Service Cards 
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HIGH FREQUENCY 
SILICON BONDED DIODES 


Now being produced in a subminiature 
glass case, silicon bonded diodes exhibit 
excellent high frequency and fast 
switching characteristics. They are in- 
tended for use in detector, discriminator 
or pulse circuits where high temper 
ature performance is important. 

The bonded silicon diodes offer low 
shunt capacitance (0.8 mmf average), 


high inverse resistance and moderate 
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New Micro-Ribbons are the first miniature 
connectors to provide reduction in size with 
increase in reliability. Utilizing an improved ‘ribbon’ 
contact, Micro-Ribbons provide easy insertion and 
extraction even in blind entrance locations. Both 
Pan Meee are tee eal ame beac Tht am 
active, flexing members— provide double contact 
action at all times. Send card for Catalog R2! 
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American Phenolic Corporation, Chicago 50, Illinois 


send me K-2 catalog which includes a complete 
isting of available MICRO-RIBBON CONNECTOR 
end new Hermetic eal brochure 
I would like ‘ . 
\mphenol Engineering News 
I am receiving 


A 
vy Line 


Title 


__(ompany 


Address 


( ‘uly 


SSS 


ee eeterrer 
=>" oe ‘ 


RACK & PANEL CONNECTORS 
American Phenolic Corporation 


1830 South 54th Avenue 


AMPHEN 


Chicago 50, Illinois 


AMFORM 272 








forward conductance with high electri- 
cal and mechanical ruggedness. 

Types such as the S6G are particu- 
larly useful in 30- to 60-me IF strips for 
video detectors, clamps or clipping 
diodes. Their fast pulse recovery time 
is important for computer circuits as 
well. Transitron Electronic Corp., Mel- 
rose, Mass. 
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MULTI-WHEEL 
NUMBERING MACHINE 


Model 7 numbering machine utilizes a 
single locking pin thrust through the 
frame and fitting into wheel slots to 
hold the wheels in place and in perfect 
alignment. 

Model 60 is made with hand shank 
for hammer stamping and can be fur 
nished with two to four wheels in char 


1 


acter sizes of 4e, or 1% in. The 


wheels have eleven divisions with en 





vraved characters from 0 to 9 and one 
blank space. On special order a dash 
may be included in place of the blank 
space. Letter wheels with ten letters 
and a blank instead of figure wheels can 
be supplied at slight extra cost. 

Lightweight, Model 80 is suitable for 
stamping parts of light metals, unhard 
ened steel, ete.. wherever a permanent 
mark is desired. Numberall Stamp & 
Tool Co., Dept. EM. Huguenot Park 
Staten Island 12, N. ¥ 
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card return cards are pro 
ided preceding back cover as a 
onvenience to the re ider in ob 


taining further information on 











New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 

Advertised Products 
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MODEL S-15-A 


TWO IDENTICAL 
INDEPENDENT 
OSCILLOSCOPES 
WITH COMMON 
TIME BASE 


r 
ANOTHER EXAMPLE OF Titian PIONEERING... 


The WATERMAN TWIN POCKETSCOPE, model S-15-A, presents a 
new concept in multiple trace oscilloscopy with independent vertical channels 
each having a sensitivity of 10 millivolts rms/inch, and a response within 
—2 db from DC to 200 KC, a pulse rise time of 3 microseconds. These features 
combined with the provisions for intensity modulating either, or both, traces, 
results in greater flexibility. The sweep generator is operated either in the 
repetitive or triggered mode from 0.5 cycles to 50 KC with synchronization 
polarity optional. All attenuators and gain controls are of the non-frequency 
discriminating type. Remember that portability has not been overlooked! 
The amazing small size of the S-15-A tips the scales of opinion heavily in its 
favor. Imagine, all of these essential characteristics in an instrument weigh 
ing only 1614 lbs. You can carry it to any job, anywhere! 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 


or" PANELSCOPE 

5-4-€ SAR PULSESCOPE* 

5-5-C LAB PULSESCOPE® 

5-11-& INDUSTRIAL POCKETSCOPE’ 

5-12-8 JANined RAKSCOPE” 

$-12-C SYSTEMS RAKSCOPE* 

5-14-A4 HIGH GAIN POCKETSCOPE* 

5-14-68 WIDE BAND POCKETSCOPE® 
—_—_—_—_—_ 

5-14-€ COMPUTER POCKETSCOFE® 

5-15-& TWIN TUBE POCKETSCOPE® 
rocnsy: 


RAYOMIC’ Cathode Ray Tubes 
ond Other Assecieted Equipment 


"1. ma. nea. 


OVE! 2439 





nnouncing a 


BIG IMPROVEMENT 


IN SMALL MOTOR BRUSHES 


E.... tive tests indicate that Stackpole 


Grade 373 fractional horsepower motor brush 
es represent a major development in their field 
On vacuum cleaners, food mixers, sewing 
machines, calculators, and similar equipment, 
these new brushes have shown materially 
longer life, usually with better performance 
than any previous grade Commutator 
wear is held to a minimum 
As always in applying brushes to any 
given motorized equipment, however, the 
one best way is to test them fully on that 
actual equipment and as close to possible 
under its typical operating condition 
Stackpole welcomes the opportunity to 
make or to facilitate such a test for you 
Solely on this basis of positive per 
formance proof, it now become: pretty 
clear that Grade 373 brushes will set new 
life and performance’ standards for 


small motors in a wide diversity of uses 


STACKPOLE CARBON COMPANY, 
St. Mary’s, Pa. 


FAR LONGER BRUSH LIFE - 74 


EQUAL (OR BETTER) PERFORMANCE THAN PREVIOUS GRADES 


Laboratory 


Engineering 
Equipment 


22-CHANNEL AUTOMATIC 
OSCILLOGRAPH 


Example of the versatility of 22-chan 
nel, automatic oscillograph is its ac 
commodation for 1 to 22. bifilar-type 
and four zero-trace galvanometers. In 
addition, one bank of bifilar galvan 
ometers (11) can be replaced with 
as many as 60 wound-coil galvan 
ometers for recording on-off operations 

The equipment can also be converted 
to a portable, general-purpose oscillo 
graph with paper speeds up to 500 
{pm for use in stage testing. Eas) 
aceess design permits maintenance of 


vital parts. By releasing only three 


fasteners, the entire case can be re 
moved for examination. Lamps are 
accessible by the simple removal of 
the record holder, and they are mounted 
on sWing-outs tor convenient replace 
ment 

A pre-focused, flooding type light 
source completely eliminates optical 
adjustments. The new os illograph fea 
tures also a photographic-type time 
recorder which records the month, day, 
hour, minute, second, and even station 
identification at the end of each record 
Kecord length may be pre-selected eas 
ily—at 1, 2, 3, or 6 ft 

The PM-21 weighs 120 lb net, and 


is 20 in. wide, 20 in. long, and 12 in 
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an R/ CTeflon. PRODUC 


What are you striving for product improvement? you. The many different products pictured indicate 
better equipment performance? a more economical R/M’s versatility in ‘Teflon’? manufacture. We 
process? A product made of ‘Teflon’? by R/M could can fabricate to your own specifications or supply 
well be the missing link you’re seeking. For R/M has you with ‘Teflon’ in the form of rods, sheets, tubes 
been working with this wonder plastic ever since it or tape in 13 colors conforming to military standard 
was produced and, with it, has solved some of the color code. For further information, write today. 
very toughest problems encountered in recent years 
by electrical and electronics engineers. 

It is quite conceivable that R/M_ has already 
faced your particular problem and come up with a 
solution to it. So take advantage of the skill, ex 
perience and unmatched help that R/M can offer 


Properties of “Teflon”: High dielectric strength ¢ Mois 
ture absorption zero « Unaffected by weather ¢ Excellent 
heat stability up to 500° F. in continuous operation ¢ As 
tape, leaves no carbon residue along the discharge path 
¢ High impact resistance ¢ Nonadhesive ¢ Stretches easily 
e ‘Tensile strength 1500-2500 psi. *Du Pont trademar} 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. + Bridgeport, Conn. « No. Charleston, S.C. + Passaic, W.). « Neenah, Wis. « Crawfordsville, ind. + Peterborough, Ontario, Canada 


} 
RAYBESTOS-MANHATTAN, INC., Asbestos Textiles © Laundry Pads and Covers ¢ Packings « Brake Linings « Brake Blocks « Clutch Facings « Fan Belts « Radiator Hose 


Rubber Covered Equipment ¢ Industrial Rubber, Engineered Plastic, and Sintered Metal Products + Abrasive and Diamond Wheels + Bowling Balis 
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SPECIAL SWITCHES 
e STANDARD 
PY! 


of Weymouth 


Gear-operated 
TYPE @® 


TYPE J® 


When you need a SPECIAL switch. . . 


ESCO standard, uniform components can be assembled to meet your 
requirement or a deviation trom one of our tandard type will give you a 
pecial witch at a standard witch cost. Over 9O of our production is SPECIAI 


i? aiile a ae anothic 
These standard switches can be modified to fit your application: 
@ TYPE A up to 8&8 position ection maximum, detent 


mechanism, rating 5S ampere 125 volt i 40 volts d-« 

@ TYPE AF mp to & positions, 6 sections maximum, detent-action 
rating with resistive load 5 amperes at 28 volts d-c or 115 volt 
400 cp per MIL-S-6807 
TYPE P Multi-section, up to 4 position nap-action, rating 10 
imper 125 volts a-c, 5 ampere 125 volts d- 40, 60, 100 
OO ampere it SOO volts a-c, or 250 volts d-c. Can be assembled 
to meet Specification MIL-S-1529] 

TYPE JR up to & positions, 30 sections maximum, detent-action, 
rating 10 amperes at 125 volts a-« ampet 125 volts d-« 
TYPE JD-JS up to & positions, 5S sections maximum, detent 
action or snap-action, rating 30 amperes at 230 volts a-c 

TYPE HT up to 16 positions, 6 sections maximum, detent-action, 

rating 5 amperes at 125 volts a-« 

Bureau of Ships No, 9000-S6202-74085 rating 10 amperes at 

volts a BuShips 9000-S86202-74090, 9000-S6202-7409¢ 

9000-S$6202-74224, ratings 30, 60, and 200 amper 

0 volts d- 


S00 volt 


Write for data sheets or catalog on ESCO rotary multipole switches 
or send us your requirements and we'll give you full specifications on the ESCO 
witch that meets YOUR need 


>TO Lae 


CQ ELECTRO SWITCH CORPORATION 


Massachusett 


high—including the switchboard mount- 
ing chassis. General Electric Company, 
™ henec tady 5. New York 


Circle No. 69, Reader Inquiry Service Cards 
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CAPACITANCE METER 


Essentially a comparator, the Ranger 
capacitance meter, Model TR-102-A, 
measures the capacitor under test 
against a built-in standard. It is de 
signed for use with a time interval 
meter. Value of capacitance is read di 
rectly in microfarads on the time-in 
terval-meter 

\ three-decade meter permits meas 


urements with an accuracy of ly per 


cent. Reading rate is 30/min; reading 
range is from 10 to 0.01 mf. Meter is 
temperature-stabilized and features ad 
justable voltage ranges Built-in time 
interval meter is an optional feature 
Klectronic Specialty Co., Dept. CM 
112] San Fernando Road, Los Angeles 
9. California 


Circle No. 70, Reader Inquiry Service Cards 
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THERMAL SWITCH TESTER 
WITH BUILT-IN HEAT BLOCK 


Portable instrument tests and adjusts 
overheat detectors, thermal switches 
heater switches and other thermal 
switch equipment. Both normally open 


ind normally closed switches may be 


checked with equal accuracy. Tempera- 
ture range of tester is from 200 to 1000 
I 

Meter assembly is of special design 
to act as both a temperature indicator 
ind heat block controller. In addition 
to being an extremely accurate pyrom 
eter, it contains a movable red control 
irm with which the block temperature 
can be preset. When the black pointer 
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MARATHON @P)ELECTRIC 


This train of m-g sets 
would he like so mant orphane d 
ducklings if the big 150 KW engine generator failed 


These vital rotor pole and 
stator windings are made with 
Rome Magnet Wire. Rome 
4é 7 Magnet Wire uniformity fa- 
e age S 0 S ory cilitates accurate winding, 


speeds production. 


about magnet wire 


Even the powerful B-47's squatting sets that start and service B-47's and coverings. Conductor surfaces have 
on the apron seem to tense when the B-52's, build their products to Ai no burrs. With wire like this, it’s 
2 a.m. scramble sounds. In minutes Force specifications. And the Air easy—and costs less—to wind to spec 
airmen are in the plane pulling the Force scales its specs to the per ification 
levers and flicking the switches that formance excellence it must have To make magnet wire like this 
wake the bomber up. Marathon Electric builds with in we at Rome follow a step-by-step 
Set . ready go and the finite care. Take, for example, one statistical quality control program 
pilot signals for starting power small component, the magnet wire from copper bar to finished wire 
One by one, the engines wake up they use in the rotors and stators for We keep the same strict guard on 
screaming in their pods. The planes generators and motors. They buy all the wire we make 
roll, roll faster, then rise. It’s prac much of it from Rome Cable Cor We can help you meet your tight 
tice that’s perfect because less than poration est OEM standards—possibly at 
perfection counts against you From Rome, Marathon gets di lower production cost—and with de 
Companies like Marathon Ele« mensionally accurate conductor pendable delivery. Our engineers 
tric, Wausau, Wisconsin, makers of correctly soft copper, and uniform vill gladly help you 


the engine generators and the m-g 


ROME CABLE 
It Costs Less oe ry, Mi wd 
to Buy the Best £0 
os 


er a ee ee | 
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For a better insulating job 


Now..-4 
Electrical 


Where you use the modern 


ONE-STEP PRIMARY INSULATION METHOD 


Polyethylene, the miracle plastic at a low plas- 
tic price! Polyken Polyethylene Electrical Tape No 
422. Dielectric strength: over 10,000 volts 


gt 


= 


ws 
= 


*CONTROLLED STRENGTH: 


the right combination of back 
ing and adhesive to give you 


“all work—no waste’’ 


Aon 


No. 852 


New! Finest vinyl tape! Polyken Viny! Plastic Elec 
trical Tape No. 852. Dielectric strength: 9,500 volts 


CONTROLLED STRENGTH 


ECTRICAL TAPES 


OMPANY POLYKEN SALES DIVISION 


THE KE 


\KCH 19 PIFCTRICA 4 RAC 





Te es |: ones with 
ike Controlled Strength* 


Where you use.the 
TWO-STEP SECONDARY INSULATION METHOD 


Be rn On  f : 
Le ! Ps 4. 
a pe 4 . in * 


Fide ne No. 163 

~* gl one ‘ i , p Presi 3 : 
Low cost and waterproof, too! Polyken Plastic Tops in an economy tape! Polyken Cloth Elec 
Coated Electrical Tape No. 200. Versatile indoor trical Tape No. 163. Less bulk, better protection 


outdoor insulator. than friction tape 


Polyken, Dept. EM-C 

222 West Adams St., Chicago 6, Illinois 

Please send me free sample strips and further information on 
Polyken Controlled Strength Electrical Tapes 


Name Title 
Company 


Street Address 



















FILL OUT COUPON in the meter engage the control arm. 


cmt oes the power to the heat block 1. shut off 





FOR FAC 





automatically 





The tester is designed to heat the 


4Y 
OMPAt thie ‘ . ch to b sted to . 
2 yaiNUN co wrmal switch to be tested to the tem enay ceee 













of pmericr sin perature at which it should operate 
974 Aicoo — This temperature is variable and con 
pittsbura” ts sen date trollable to accommodate all ty pes ot 
Gentlemen’ nplete specilieeyastener® switches. A light on the panel indicates 
Please ** of your ow when the thermal switch operates. The 
ond 0m black pointer of the meter indicates the 
Nome temperature of the heat block. 
Title \ thermal switch being tested can 
comporY control the power to the heat block 















Phi provide - a test of the thermal 






pddres® 
witch operating temperature differen 


Units are now being manufactured 
for the U.S. Air Foree and are com 
mercially available in limited quantity 
Ram Meter. Ine 1100) Hilton Road, 
Detroit 20, Mich 
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BINARY 





























POCKET-SIZE 
RESISTANCE-DECADE 


Series LOOO Vari-Plug resistance decade 















consists of accurate (1 to O.OL per cent) 









BINARY 
CODED DECIMAL 










resistances encapsulated in epoxy-resin 
ind wdju table hy interlocking shock 


ind vibration proof plug-in connectors 



















instead of witche Design permits 

the provision of a thermometer well LIBRASCOPE 

lor measurement of temperature rise SHAFT POSITION-TO-DIGITAL 
of individual resistance This enables 


CONVERTERS 
Equipped with ANTI-AMBIGUITY 
DOUBLE BRUSH PICKOFFS 


Useful in a wide variety of applications 
including digital aircraft and missile 


Always eS a controls, machine tool controls, digital 


readout from strip chart recorders, and 
as the modulator and de- modulator in 


pulse-code modulated radio links 
aluminum 


GRAY CODE MODEL - Capacity of 8 
binary digits (single brush pickoff), 


Vana BINARY MODEL -— Capacity of 7 to 19 


ALCOA 


BINARY CODED DECIMAL MODEL 
Aluminum 











Capacity range from 0-1999 to 0-35,999 





Units for special codes or 
capacities are builtto meet 
specific requirements 













SHOCK ENDURANCE 
TEMPERATURE RANGE 50° to 83 C min 







CODE DISCS Rhodium plated phenol 
wcurate determination of minutest re PICKOFFS Multiple wire brush 
istanee changes due to current flow Two pickoffs ‘channel 

Fasteners ROTATION. .... Continuous, either direction 
ind also the selection of optimum 
wallage ratings to provide maximum RUCEED—NON-MAGHETIC—LONS LIFE 






avatlable at your MAY BE READ WHILE IN MOTION 


@rsitivils without altlecting the ac 
local ALCOA curacy SPECIAL CONVERTERS DESIGNED TO MEET 
ART aM LET oe ee, ae YOUR INDIVIDUAL PROBLEMS 


‘ 

















1 


x Z* in depth Weight is 8 oz. Device 





Send for illustrated brochure 


can be panel-mounted. Resistance range 








is from a fraction of an ohm up into 









acoA 0 


the megohm Resistance adjustment 
™mUAA 
Al unat 





an be made in 0.1 or in l-ohm steps 


STENERS 





tA 





and takes only a few seconds 
” OA 
- Nominal power rating of individual 


resistances is 0.5 watt: the decade can 808 Western Avenue © Glendale, California 
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WHAT’S BEHIND THE NAME /RI/NGTON? 





4 
Everything that means better insulation! ee 
s 
Mil-V-1137A Specification 
@ What explains the increasing trend toward Irvington as the single . . 
in ; aaa eG oe ae with flying colors 
source for a complete line of flexible, electrical insulations? Simply 
this: there’s more behind your Irvington representative. In his current 
7 , : ‘ ‘ °° s cles “rnal C mit vy 
Irvington line he can show you the right type of insulation—Class A, ; Thi ; " sage ral “rat = 
; ° ° arnish with its excellent stabilit 
B, or H—for most design needs—for insulations that fully meet NEMA peelstoutadhio0a: one 
; : : , and flexibility is another example of 
standards. Or he can act swiftly to bring you Irvington coated mate- 
: ae ee ; an Irvington product well suited to 
rials that meet the even more rigid specifications you may require. bach: covestenmntel end sotmsenél 
For behind this man and his technical knowledge of the wide, com- insulation requirements. Its other 
plete range of coated products is the factor of Irvington leadership... qualities include: excellent oilproof- 
in modern coating and processing equipment...in technical skills...in ness, good resistance to moisture and 
quality control from raw materials through finished products. Since chemicals, and outstanding penetra- 
1905 Irvington research has led in meeting and anticipating each new tion and adherence to underlying sur- 
demand or requirement of our industry. You address yourself to all faces. Its thorough curing eliminates 


danger of wet, sticky interiors. Write 
for full details 


IRVINGTON 


these factors—and more, when you talk to your Irvington man. 


Electrical insulation Extruded Plastics Product Sealing 


Class “A”, “B”’, “H” For — e on 
min n materials trans- ap Liners 
LOOK TO ee, fer, glazing Separator stated 
IRVINGTON Plastic Tubing and Coated and Materials 
FOR: Tape Laminated Fabrics Chemical 

insulating Varnishes and Papers Specialities 

Oil Stop Weatherproof Basic Chemicals 

Crepe Paper Covers intermediates 
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THE “150” DESIGN CONCEPT 


1. A system storts with 
on 6., 6-, 4-, 2- or 1-channel 


Power Supply (A) for 
—) each channel. 
2. Te this basic 


AC or DC Signals, 


balanced or single 
ended, with sensi 
tivity of 1 mv to 
2v em (AC), I mv 
to 2 v mm (OC) 


Magnitude and Direction 
of Physical Variables, 


SP with variable re 
at, oo sistance, differen 
x 


CARRIER Preamp 


«@ variable reluctance 


oJ e tial transformer or 
- 
q& 


transducers 


AC Voltage Components 


in phase or 180 out 
of phase 


reference 


with «a 
voltage 
(e.g., servo error 


signal) 


ERVO MONITOR Preamp 


DC Signals 


(push-pull, single 


ended or difference 


cf 


DC COUPLING Preamp 


between two) 
Basic sensitivity 
50 mv cm te 50 


vem 


Logarithmic Level Signals, 


Audio signals (20 
Pp. cycles to 20 KC) or 
s”"- 


i DC voltages record 
- 
-®@ 


ed in logarithmic 


-*8 


fashion on 50 


decibel chart 
LOG-AUDIO Preamp 


Extremely Low Voltages and Currents, 
at sensitivities of 


» = 100 uv and | yo per 
@@ * cm 
. en shunt of 
G 


* 
Ss cycles) 


ef DC chopper 


(with external 
100 


by means 


OW LEVEL Preamp circuit 


\" 


REAL Ws ~ 
oscillggrapitice, sie o 
RECORDING 

VERSATILITY 


A Sanborn “150 Series" 


can be set up to record any of these 


System 


inputs in any of the channels 





Low Level Signals, 
with extreme sta 
bility, high gain, 
and greater band- 
width than with 
150-1500 Low 
Level Preamplifier 

STABILIZED DC Preamp 


Average Value of AC Watts in a Circuit, 


in ranges from 25 
volts x 40 ma to 
250 volts x 2 amps 
(with internal multi- 
pliers and shunts 
which can handle 


WATIMETER Preamp YP to 4 amps) 


Higher Level Signals 


\.- ‘a 


INPUT COUPLING NETWORP 


where maximum 
ee of 

v cm, and input 
impedance of about 
200,000 ohms are 
adequate 


RMS Values of AC Voltages, Currents, 


from 25-250 volts, 
os) 50 ma — |! amp 
ee 
e” 


JOLT AMMETER Preamp 


Symmetric or Asymmetric Waveform Inputs, 


he in 350-450 cycles 

4. (2 cycles mm) and 
t a%* 375-425 cycles (1 
» @ 


cycle mm) ranges 


FREQUENCY I 


ASIC “150"' design features include: inkless 
recording in true rectangular coordinates, 
improved overall linearity, numerous paper 
travel speeds, and a choice of mobile-cabinet 
or portable-case packaging in 2-, 4-, 6-, and 
8-channel systems 
Sanborn Representatives will be glad to help 
you select the equipment best suited to your 
needs. Complete catalog available 


Pte ee Ua eo mics 


be operated, however, at ratings sub 
stantially higher than 0.5 watt without 
deleterious effects 


labor atory 


Applications in 


clude standards, 


computers 
aids, general-purpose variable resis 
tance and networks and 
Consolidated Resis 


V4 Prospect 


impedance 
voltage dividers 
tance Co. of America, Ine 


St., Yonkers, N. Y 
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TRANSISTOR TEST SET 


Transistor characteristics at any fre 


quency from 100 eps to | me can be 


Model GP 


test set. The tester can test n p-n, p-n-p 


measured with transisto! 


surface-barrier and point-contact tran 


istors mn vyrounded hase ind 


grounde a 


emitter circuits. Tester can be used t 


measure hybrid coethcients, T-network 


coethcients, collector saturation current 
collector 
cutoff, 
eult resistances and 


capacitance, alpha and bet: 


voltage feedback ratio, open cir 
channel effect 
voltage 

Large meter fa 


polarity -indicating 


cilitates fast accurate Dimen 
22x10x13 in 
Rack-mounted instrument models car 
be obtained. Baird Associates, Inc., 33 
Road, Cambridge 38, Mas 
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reading 


Model GP4 


sions of 


University 


RUGGED THERMOCOUPLE 
METERS 
Phermox ouple 


stand high 


require 


meters are able to with 
overload and are said to 
substantially less energy input 
than conventional meters. Meters utilize 
a new bifilar ot 


of the 


twih-wire Suspensior 
moving coil. Use is made of 


special tensioning design whereby the 
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our business since 1899 


There is no phase in the production of wool felt in which Western Felt 


aK 
ae is not engaged. We start with lambs wool, and end with an endless y 
‘a - , o 
c variety of parts for the many jobs that only felt can perform. iF 
ef, ; : . hi 
Te (i Through it all, we’re proud to say our methods have built an en- ; ay 
ok i4 ‘ ‘ . oid 7 ote 
3 iH viable reputation for engineering precision. Hard or soft, large or ai 
‘ Ae _ . ‘fo ‘ 
¥ bi small, Western Felts can be relied upon to meet your specifications. 
X F 
me Tell us your basic problem—and we’ll put 55 years experience to f 
eae work in recommending a solution for you. Our engineers find new mat 
& se e ea 
ae . ‘ ; ‘ ; ft 7h 
‘ sak uses for felt every day. Your inquiry will receive prompt attention. ‘ 
erty 4 
7 ¢ 





2 WESTERN 
Cae 4021-4139 Ogden Ave 
ae Chicago 23, Illinois 


Branch Offices in Principal Cities 






MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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~ DESIGNERS and 


DEVELOPMENT 
ENGINEERS 


HAYDON makes very small, extremely 
rugged Timing Motors for 60 cycle, 400 
cycle, and d-c use, They precisely, depend- 
ably measure and control timing — under 
variable conditions in unusual 
locations and positions . . . without 
taking up too much space! With the 
help of HAYDON Timing Motors, you can 

now build time controls into your prod 
uct with a minimum increase in space 


requirements! 


~~ helps you contro! space 


and TIME! 


hatin steeies 
T Hi YM ot or 
eer 
lf time and space are your problems, call 
in the nearby HAYDON Field Engineer. He 
can help you find the most efficient appli 
cations of timing components. He can help 
insure superior performance in your prod 
ucth Mail the coupon for his name, and for 


an informative catalog today. 


rear y 


AT TORRINGTON 


GENERAL TIME CORP 
Ape 


HEADQUARTERS FOR 


/ HAYDON Manufacturing Company, Inc. 
TIM i N G 2527 ELM STREFT, conch 4 y 


Send me the name of the nearby HAYDON Field Engineer 


Send me catalog Electric Timing Motors 


NAME 
POSITION 
COMPANY 
CO. ADDRESS 


ciry ZONE 


bifilar wires always return to zero 
position with no current flow, with 
the result that the meters cannot be 
damaged by external vibrations 

High sensitivity of up to 1000 ohms 
volt normally enables these meters to 
measure frequencies up to 10 ke with 
an accuracy of O55 per cent at 25 C 
The new thermocouple series of instru 
ments is produced in voltmeter models 
down to 300 millivolts full seale and 
ammeter models down to 1 ma_ full 
scale (single range) and 2 ma _ full 
scale (multi-range). Greibach Instru 
ments Corporation, Metuchen, N. J 
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TESTER INDICATES 
ELECTRICAL AND 
MECHANICAL ANGLES 


Anglyzer has been developed to measure 
the mechanical and electrical angles of 
potentiometers, switches, resolvers, and 
similar components. Angles are indi- 
cated on a 360-deg scale on the perime- 
ter of a disk that can be rotated with 


r 


i | 


the component in place. A vernier per- 
mits reading the angle to an accuracy 
of 40 deg 

The component to be measured is 
quickly set up in full view, and is 
readily accessible for attachment of 
associated equipment. Shaft lengths 
from 46 to 24% in. are accommodated 
Collets are available for shaft diameters 
of 144 and '4 in. Waters Manufacturing 
Inc., P.O. Box 368, South Sudbury, 


Mass 
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PORTABLE EXPANDED- 
SCALE VOLTMETER 


Use of the meter movement for just the 
top 5 to 10 per cent of the range pet 
mits a portable single-range expanded 
scale voltmeter to obtain high accuracy 
from a rugged, low-accuracy meter 
movement. Only the voltage range of 
interest is expanded full scale 

The instrument offers overvoltage pro 
tection, wide frequency range (50 to 


S000 cps) ind voltage expansions ot 
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NEW C LARE MERCURY-WETTED 


: CONTACT RE LAYS TO HANDLE 
H MULTIPLE CIRCUITS 


TYPICAL BASE CONNECTION DIAGRAMS 
« These relays contain 2, 3, or 4 mag- 


netic switches. Each switch is her- 
metically sealed in a high pres- 
sure hydrogen atmosphere in a glass 
capsule. Platinum contact surfaces 
are continuously wetted with mercury 


by capillary connection to mer- 
* cury reservoir. 


4 FORM C 


Photo and dimen- 
sional drawing of 
steel can in which 
4FormC switches 
are enclosed with 
coil. Plug-in 
header shown. 


In applications requiring more than 1 Form C contact, 
a multicontact relay may be used instead of 2,3 or 4 of 
the standard type HG Mercury-Wetted Contact Relays 
described in Sales Engineering Bulletin No. 120, thereby 
saving chassis space, first cost, and operating power. 


ELECTRICAL FEATURES 
LONG LIFE: Conservative life expectancy of over 


billion operations when operated within ratings. 


HIGH-SPEED: Give consistent performance at speeds 


up to 60 operations per second 


HIGH CURRENT~—and voltage-handling capacity, up 
to 5 amperes, up to 500 volts; (250 volt-amperes, max.) 


2 OR 3 FORM C 


Photo and dimen- J 


sional drawing of 
steel can for either 
2or3 FormC 
switches. Octal 


UNIFORMITY: Operating time varies by only about 0.1 


millisecond under constant drive conditions. 


NO CONTACT BOUNCE 


¥ ——- 


base plug shown 
is for 2 Form C. 
An 11 pin base is 
standard for 3 
Form C. Solder 
terminals also 
available. 


MECHANICAL FEATURES 


Small chassis space 
required 


xv 


© High sensitivity 

® Maintenance-free 
Convenient plug-in 
mounting ® No contact wear 


Environment-free 
anim f @ Adjustment cannot 


change 


CLARE 
REDAWYS: 


Tamperproof 


FOR COMPLETE INFORMATION 


on CLARE Mercury-Wetted Contact Relays for single or 
multiple circuits contact your nearest CLARE representative 
or address: C. P. Clare & Co., 3101 Pratt Bivd., 

Chicago 45, Illinois 


FIRST 

in the 
industrial 
field 


Send for CLARE Sales Engineering Bulletin No. 120 





Lunclene’ 


WATERPROOF MOLDED COILS 


A completely new concept to fabricating waterproof electrical coil 
windings hos been developed by DeLuxe Coils, Wabash, indiana 
Molded from the new epoxy resins, the coils are impervious to water, 
oils, dust, acids, alkali solutions and water base hydraulic fluids 


The windings ar completely encased in the thermosetting resin by 
imcorporating the unique design of a core tube fabricated trom the 
same resin as is used in the encapsulating process 


Coil windings are currently being molded in green, black, red and 
blue colors, and all four colors are recognized by Underwriters 


Laboratories as insulating materials for general purpose application 
05° C Class A requirements 


Write today for complete details 


DELUXE COILS, INC., Wabash, Indiana 


Dept. EM 


Ceramics 


.. that conform lo 


your Specifications 


. 


Whether you need porcelain, re work with you 
fractory, steatiwe or filter body parts When you need ceramics, send us 
Wisconsin Porcelain Co.'s 46 a sample or blueprint and tell us 
years ot experience and highly de your requirements We will be glad 
ve loped manulacturing processes as to quote prices and delivery 


sure quality and uniformity Ser Ele al and Electronic 


lndustri nee 1919 
»} ‘ft Vv i the requirements are 
aa PORCELAIN (D COMPANY 


it vou have a special insulation 115 Market St. 
Sun Prairie, Wisconsin 


hese precision made ceramics are 
especially adapted t automatic Of 
semi-automatic assembly processes 


problem let Our ceramic engineers 


5 10 on 15 volts at 115 volts 
Both meter and circuit elements are 
hermetically sealed. The unit offers true 
rms readings Shasta Div., Beckman 
Instruments, Inc., P. O. Box 296, Sta 
tion A, Richmond, Calif 
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RUNNING TORQUE TESTER 
AND DYNAMOMETER 


Furnished in 3 different models to test 
up to *; hp motors, Type 300 running 
torque testers and dynamometers have 
an accuracy of '4 per cent 

Model 320 DY has a capacity of 320 
in.oz with a oz min reading. These 


units are claimed to be highly accurate 


ind can best motors up to speed of 10 
QUO rpm Tachometers on these units 
have an accuracy of 1 per cent. 

The dynamometers are housed in a 
case measuring 22 in. wide x 28 in. high 
x 15 in. dee Pp; the torque dial measures 
10 in. in diam. The torque-measuring 
component is built around manufac- 
turer's Iso-Elastie Springs, which auto 
matically compensate the unit for tem 
perature variations from 0 to 150 F 
Hystersis brakes apply a load to the 
motor under-going test and dissipate 
the heat developed by the motor. Ad 
vantages claimed for the hysteresis 
brake are high power absorption. low 
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Miniature screws aid standardization of small devices 


Tiny close-tolerance 
Unbrako screws available 
in standard sizes 


New economies in the design of space 
saving miniature equipment are pos- 
sible with these UNBRAKO miniature 
socket head cap screws. Manufactured 
to timepiece precision, available local- 
ly, they save the costly necessity of de- 
signing special screws to fasten tiny 
parts in compact units. They're ideal 
for use in typewriters, calculators and 
computers, servomechanisms, elec 
tric and electronic equipment—and in 
countless other small, intricate devices 
where maximum reduction tn bulk 
and weight is required with no sacri 
fice in strength of individual com- 
ponents or assemblies. 

Fingers grip the knurled heads on 
these tiny screws positively for easy 
handling and fast assembly. Uniform 
hex sockets assure maximum wrench- 
ing torque. Controlled fillets under 
the heads prevent shearing of the 
heads. Threads are fully formed for 
maximum strength and exact fit. Ex 


tremely accurate head diameters per- 
Standard UNsRAKO miniature socket head cap screws are available in 


mit their use in countersunk holes, 
sizes # O, #1, # 2 and # 3, inheat treated alloy steel or stainless steel, at your 


aving weight by reducing the length 
authorized industrial distributor's. Standard lengths range from VY to 2 in. ; : : 
of the screw required and making 

flush designs possible 
These standard UNBRAKO miniature 


crews are available at your author- 


HEAT-TREATED ; ized industrial distributor's. See him 
ALLOY STEEL S >} Per. today. Or write us for Bulletin 2055 

LN) - a= ; and samples. Unbrako Socket Screw 

Class 3 Fit Standard | Division, STANDARD PRESSED STEEL 


Recommended Installation Co., Jenkintown: 2, F@, 
Diameter Threads per Inch Torque in Inch-Pounds Weight per 1000 See us at Booth 479 — ASTE Show 
NC NF Length NC NF in Pounds 
104 80 2.0 152 : Standard Screws are threaded 
.060 80 0 182 to the head. Special materials, 
060 80 9. 210 lengths, and threaded lengths 
050 80 965 are available. One ‘'High-Titan”’ 


Tr"O8e> 


sn iG tee edamaessmnnsaesencmmemaaumama aati UNsRAKO hex key is included with 
so. 72 o a 27 each package of 100 screws 
.073 72 3 ; a ae 
.073 72 7 Se a 


.050 72 3 ; 47 -_ — 
rarer are rm een UNBRAKO 
086 é ; .50 , 

.086 0 0 58 SOCKET SCREW DIVISION 


Ye 

.161 
099 
099 


TOSe> 


STANDARD PRESSED STEEL CO 


TOSe>Y>| TOF > 


JENKINTOWN PENNSYLVANIA 





_. thermal sensing unt 


C.p 
oD | 
td | UG St 


Lg 
Tu a 
limit 
TCC 
ts My TUT CPI PLUGSTATS pro 


vide precise therma 
warning without cal 
bration drift. Sma 
physical size has beer 
combined van rua 
geo constructior 
C 


>) o]: 1a lel meliloh aa 


Proven 
Ory ae my) 


eam aut 8) 
AIR COOLED ENGINES 
WATER COOLED ENGINES 
ee ta els 
MARINE ENGINES 
Ptah tL) 


alas aL tL) CONTROL 
GEAR BOXES ' 
PRODUCTS 
ts 


306A,SUSSEX STREET 
HARRISON, NEW JERSEY 


inertia, and stepless application of 
torque 

Another feature of these brakes is 
that the torque can be applied and 
held at 0 rpm, which allows a unit to 
be used for start and stalling torque 
as well as a static torque tester. John 
Chatillon & Sons, 85 Cliff Street, New 
York 38, N. Y. 
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TESTER PROVIDES 
AUTOMATIC MEASUREMENT 
OF TRANSISTOR 
PARAMETERS 


Direct-reading instrument Model AT-10 
Alpha Tester, automatically indicates 
dynamic values of alpha and beta 
parameters for all types of transistors 
Transistor under test is simply plugged 
into the input terminal 

Instrument provides readings of 


these parameters as a function of emit 


ter and collector bias, and in addition 
tests for alpha cut-off and values of 
alpha at high frequencies 

Operation is from a 115-volt a-c 60 
eps source. Alpha measurement range 
is 0-0.99; beta range, 0-100. Accuracy 
is within 5 per cent of full scale read 
ing. Alpha cut-off may be measured to 
5 me, utilizing an external oscillator 
Unit also provides d-c biases for n-p-n 
or p-n-p transistors (1, 0-10 ma, FE, 0-100 
volts). The unit is housed in a hard 
wood cabinet, with a 8 x 11 in. sloping 
panel. Electronic Research Associates 
Inc., 67 E. Centre St., Nutley, N. J 
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CALIBRATOR-RECEIVER- 
AMPLIFIER-MIXER 


Model 1051 C-R-A-M_ (Calibrator-Re 
ceiver-Amplifier-Mixer) is intended for 
use (1) as a secondary frequency stan¢ 
ard of 0.005 per cent accuracy; (2 

the reception of standard time ind 
frequency broadcasts from WWYV; (3) 
as a moderate gain audio amplifier for 


general use; and (4) as a mixer to 
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IN AN EXCLUSIVE 


YOUBLE-POLE SWITCH 


MODEL J2-4 
ACTUAL SIZE 


HERMETICALLY-SEALED 


DOUBLE-POLE SWITCH 


Seals Out Moisture, Dirt, Oil, Corrosion, 


Controls FOUR Circuits with ONE Snap 
Condensation from Temperature Cycling 


Eight separate contacts and termi 
With switch mechanism hermetical- nals 


“a 


permit many unusual circuil 


ly-sealed in a dry, inert gas, switch dy , combinations. May be wired ex 
I / 
is dependable at any altitude, mois trv — \ ternally for D.P.D.7., 2 circuit; D.P 
> 450 ITD) ‘ 
ture or temperature condition. Use ———e tf ? S.T., normally open; D.P.S.T., nor 


if on aircraft, machines where oil > 4M) , mally closed. Movable poles may 
y—-€)|\( 


is @ problem, in areas subject to also be wired externally in series 


freezing or extreme heat or corro- ? H¢ to increase current capacity of 


sive atmospheres. switch or number of contact breoks 


for high voltage switching 


Eliminates Expensive and Bulky Relays, Starts, Stops or Reverses Three-Phase Motors 
Extra Switches 


Simultaneous action of two movable 
g ? r —s poles permits switch to break or 

J2-4 can control circuit combina- at 
reverse current flow through two 
tions that were tormerly possible windings of a three-phase motor 
Movable poles are interlocked by 


unique design of switching mechan 


only with complicated relays or o 
number of separate switches. Soves 
money, weight and space. ism, eliminating need of adjust 


ment 


SPOECIBILECATIOCOSS pe=@meWRITE FOR CATALOG DETAIL S«<<<= 


ELECTRO-SNAP SWITCH & MFG. COMPANY 
Attention HJD-3 + 4238 Lake Street, Chicago 24 


we 
ed 


Please send full information on new J2-4 Hermetically Sealed 
Simultaneous Double-Pole Switch 


Electrical Rating—10 amps @ 125/250v 
AC/ Wy OC ind. 


Operating Forco—2'/, Ibs. 


Weight—2', o:. (4 o2. with ectvotor) Nome 
TOGGLE ACTUATOR 

(constant or contact) con be 
furnished on switch. Fits AN-type teg- 
gle switch mevatings. 


Company 
Street 


City . ; Zone State 
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compare two external signals to each 
other or to compare one external signal 
to one of the harmonics or subhar 
monics of its 10-me crystal oscillator 

The calibrator delivers to an output 
jack harmonics of 10 me to over 500 
me harmonics of | me to over 250 
me, harmonics of LOO ke to over 60 me 
or harmonics of 10 ke to over 3° me 
These may be modulated, and = serve 
for calibration of receivers and related 
equipment requiring. an input signal 

The 5-me receiver can be used with 
a simple antenna to pick up the stand 


ard time and frequency broadcasts ot 


For years designs requiring National Bureau of Standards stations 


lock nuts or lock wiring have plagued WWYV and WWVH 
designers with problems of space, Phe unit contains an audio amplifier 
weight and costs. Each lock nut, even with a gain to several hundred times 
a small one, takes space, has weight This, feeding either the self-contained 
and costs money. Every bolt locked speaker or headphones, is normally 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening 

Now for the first time good designers 
can do away with these “design 
plaguers.” They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners 
Heli-Coil Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads 
It can be installed easily and puts the 
locking effect inside the tapped hole 

protects the tapped threads for life 

and locks the mating screw or the 
bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 


used to mcredase the strength ol al 
audio output signal from the mixer 
The amplifier input is available on a 
panel jack for external use 


Model 1051 contains also a mixer 
provides a stainless steel protecting 


thread, locks the screw or bolt, but 
most important of all — eliminates the 
| ee ternal signal can be compared to the 
space and weight of a lock nut the 
various accurate frequencies developed 
wiring necessary in lock wiring 


Heli-Coil Mid-Grip Screw-Lock In in the instrument. An audio difference 


frequency is delivered to the built-it 


which two external signals at up 


1000 me can be compared or one ey 


Screw-Lock Inserts meet AN-N- 
5b and MIL-N-25027 military 


an , serts can readily be distinguished from 
specifications for lock nuts. 


regular non-locking Heli-Coil Inserts implifier; a radio difference frequen: 
by their distinctive red color can be taken out of the instrumen 
through the Rk output jack for ex 


———, Reg. U.S. Pat. Off 
~~ \ ternal use or additional amplification 
\ ner coll SCREW-LOCK INSERT in a radio receiver his permit the 
Products of Heli-Coil Corporation, Danbury, Conn > of the unit for extending the range 


counter type trequency meter ind 


HELI-COIL CORPORATION , aap Cae pares 


The C-R-A-M unit has a 
203 SHELTER ROCK LANE, DANBURY, CONN 
tained regulated power supply 
NEW Design manval available on regular Heli-Coil over-all dimensions of 10 in. wide 
in. high x 9 in. deep. Radio Frequ 
RUSH complete design data on Hell [ 


. ' Reet ee Laboratoric Inc., Boonton 9, N 
Lock Inserts i, 


Screw Thread Inserts 


Circle No. 79, Reader Inquiry Service Card 


‘ 


WIRE your nearest representative to phone preceding back cover 


Send me, FREE, Heli-Call, your case his 


Name 
Postcard return 
ided just precedit 
Company ‘ | I 
i convemence to t 


t ng 
Address un 


ity : State _ @ 203 New Components and Materials 

” Literature for the Design Engineer 
Feature Article Reprints 
Advertised Products 


Heli-Coil Corporation has an ovutstandir sta r Thread Fastening Engineers. If 
our company would be inter r id Problem Symposium” CHECK HERE 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Terminal strips for high-precision electronic 
instruments benefit from the excellent insulating 


properties of Taylor XXXP-301 hot-punch laminate 


high temperatures an ideal application for 


Taylor glass melamine laminate 


aft — e 


Ea 
A yp 


Fuel line clamp for a fighter airplane's pipe 
line” system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity 


A A 
y \\. Di 

\ (A 44 Yk /p 

\ A >A 


° ed 


/) 
( 5 
A 


A 


VL 


Base plate for high-voltage TV component, 
punched from Taylor canvas melamine laminate, 


has high dielectric strength and arc resistance 





TAYLOR FABRICATING 
FACILITIES 


Your production problems can 


often be simplified schedules 


safeguarded inventory head 
aches cured and overall costs 
reduced by having ‘Taylor fabri 
cate finished parts of vulcanized 
fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you 
Write to Taylor about your spe 


cific requirements 
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Coil forms for this solenoid have to operate at 

















Pal 





Shop Talk 


TAYLOR 


Plants in Norristown, Pa. and La Verne, Calif 








Frege: ¢'@, 


* POLYESTER GLASS ROD 


5 pri x 
ok Pe ae ta 


Low-flow under physical load is an important characteristic of the Taylor Grade 


353 washer used in this selenium 


rectifier. The Taylor Grade XX-10 tube 


provides dependable, long-lasting insulation for the current-carrying plates 


Electrical and physical stability 
recommend Taylor laminates 


Dozens of different grades of 
Taylor laminates offer the de 
signer and the production man a 
variety of combinations of elec 
trical and physical properties for 
a wide range of product applica 


tions. 


And very important but often 


overlooked is the degree to 
which these ‘T'aylor laminates 
maintain their original character 
istics, over long periods of time 
and under severe operating con 
ditions. You can have perform 
ance to fit your requirements 
performance with stability 


when you use ‘l'aylor laminates 


Included in this broad selection of 


materials are paper, fabric and 
glass bases . . . phenol, melamine 


silicone and epoxy resins. Within 







BACK COVER 


the complete line there is the com- 
bination you need, to improve the 
performance of your present prod 
uct or to help move a new product 
into practical and economical pro 
duction 


They are 


forms, too, which make for greater 


available in several 


fabrication efficiency sheets 
19” by 49” 


a wide range of sizes 


and tubes and rods in 


Whenever you are looking for a 
laminate...and particularly when 
the specifications include stability 

it will pay you to check with 
‘Taylor first. ‘T’o help you in your 
selection, ‘Taylor offers the serv 
ices of its engineering staff as well 
as the facilities of its fabricating 
division. Call on ‘Taylor for a con 
sultation on your specific require 


ments 
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New manufacturing process 
improves performance of 
CHROMALOX 
Electric Strip Heaters 


An improved manufacturing process, combined 
with a newly developed refractory material, 
offers you the finest performance in strip heaters 
Rugged and long lasting, they are industry's 
workhorse among heating elements 


So when you use the improved line of Chroma 
lox Electric Strip Heaters, you're assured of even 
better performance in the heating of platens, 
dies, kettles, tanks, ovens, air ducts and other 
applications that require dependable, accurately 
controlled heat . where and when heat is 
needed 


Let the Chromalox Sales-Engineering staff 
solve your heating problems electrically. 


Write for your copy 
of Catalog 50 


This data-packed catalog covers 
the design, uses and prices of 
the complete line of Chromatox 
Electric heaters, elements, ther- 
mostats, contactors and switches 

To get short factual material 
on many additional applications 
of electric heat, send for Booklet 
£1550 “101 Ways to Apply Elec 
tric Heat.” 


L 


Edwin L. Wiegand Company 


7530 Thomas Boulevard, Pittsburgh 8, Pa 


EDWIN L WIEGAND COMPANY 


530 Th 18 Boulevard Pittsburgh & Pa 
| would like to have 


a copy of Catalog 50 
of “101 Ways 


Engineer contact me 


Name 
Company 


treet 


Literature for the Design Engineer 


All-new listings of manufacturers’ literature just off the 
press .. . including catalogs, manuals and other reference 
publications relating to components and materials for 
designed-in use in electrically energized end products. 


ADJUSTABLE-SPEED MAGNETIC DRIVE 
—Compact drive for control applica- 
tions in fan, pump and other equip 
ment, as well as for constant torque 
loads is the subject of a 4-page catalog 
The magnet member consists of a pai 
of high permeability cast steel pole 
cups enclosing a single field winding 
The magnetic amplifier speed control 
requires only a small amount of excita 
tion to develop maximum torque. Ele« 
tric Machinery Manufacturing Co 
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POWDER METALS Many intricate me 
chanical and electrical parts made from 
powder metals are shown in 12 pape 


bulletin No. 2 


illustrates the processes used to manu 


which describes and 


facture electrolytic and reduced iron 
powders. It also describes many of the 
metal powders supplied by the com 
pany. Text and illustrations also dis 
cuss the utilization of metal powders 
including their use in the fabrication of 
such low-density parts as oil-less bear 
ings. bushings and other self-lubricated 
items. Other applications: electronic 
and magnetic parts, friction materials 
and related items. Plastic Metals Div 
of National-U.S. Radiator Corp. 
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MERCURY-SAFETY SWITCHES 


duty mercury safety switches for haz 


He “vy 


ardous and corrosive atmospheres, as 
well as for general-purpose applica- 
tions. are the subject of 2-page Bulletin 
800. Featuring hermetically sealed met 
cury-to-mercury contacts, the switches 
are designed for high current inter 
rupting capacities Models are available 
for panel board and other open wiring 
applications; other types are designed 
for enclosure in dustproof housing for 
individual pushbutton stations or flush 
panel mounting. Industrial Automation 
Corp 
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STAINLESS STRIP STEEL — Various types 
of stainless strip steel are analyzed in 
a 32-page booklet to present recom 
mended applications. Two sets of tables 
are provided: one on physical and 


mechanical properties of various metals 


and alloys; the other, on weight per 
lineal foot of strip steel of various 
thicknesses and widths. Other engi- 
neering data are provided 
Steel Corp. 


Superior 
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STATIONARY CENTRIFUGAL TACHO- 
METERS—Text and illustrations of a 
4 page brochure show how design 
makes stationary centrifugal tachome 
ters adaptable for installation on mo 
tors, machines, and other equipment 
for checking and indicating proper 
speeds. Engineering drawings illustrate 
the interchangeable components, such 
as tachometer heads, drive sections 
pinion bracket assemblies and split 
gear drives. Boulin Instrument Corp 
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LOGICAL DESIGN OF COMPUTING CIR- 
CUITS.- Entitled “Logical Design of 
Digital Computing and Control Circuits 
With 3C-PACS,.” 


cusses the application of manufacturer's 


20-page report dis 


Gating Packages in the design of digital 
computing and control circuits. Dis 
cussed are principles involved in log 
ical design, the role played by symbolic 
logic, and use of gates, buffers, and in 
verters to implement the “and.” “or,” 
and connectives, respectively. Computer 
Control Company, Inc. 
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SOLENOID OPERATED PILOT CON- 
TROLLED VALVES 


tion from 0 to 500 psi, the solenoid 


Suitable for opera- 


operated — pilot-controlled valves de- 
scribed in illustrated catalog 5-C are 
available in a variety of models and 
suitable for oil and other media 
Covered are valve characteristics, flow 
patterns, overall dimensions, and order 
ing data. Also described is the Crescent 
JIC sub-base Barksdale 
Valves. 
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mounting 


ELECTRIC BRAKE 


brake, described in an illustrated bro- 


Series E electric 


chure, depends for braking torque on 
one or more rotating friction disks 


spring-loaded between two or more sta- 
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ARE SMALL ASSEMBLIES 
A BIG PRODUCTION PROBLEM? 
Elgin can put your miniaturized accemblies 
into low-cost, volume production 


A first visit to Elgin’s assembly lines for miniaturized components is an 
amazing experience. You see the most modern equipment and 
methods applied to parts that are often nearly microscopic. You see 


skilled technicians deposit a day’s production in a pill box 


All of Elgin’s experience, personnel and facilities are at your service in 
producing your miniaturized devices on a low-cost 
mass-assembly basis. Our engineer designers, too, 
are eager to work with you in solving space 
’ compression problems. Get the complete story 
on Elgin’s miniaturizing—from design 
to production line. Write or call today. 


— 
1 


Free Booklet Gives Facts 
Write today for “Practical Miniaturization 


practical 


Booklet tells how Elgin makes miniaturization | Pre 
— Cea 


i. ie Miniaturization 
o a 


= . 


‘ 
—, 





.’ 
~ \ 


\ } | ELGIN NATIONAL WATCH COMPANY 


we P) 





e - PERSONNEL, 
Kleiner’s Pride: _ ptant, ano 
PRODUCT 


Seamless tubing parts cut, flared, 
flanged or bulged to exacting engi- 
neering specifications, require 
special handling all the way down 
the line for highest results. All our 
personnel take a special interest in 
every order received in this plant— 
to see that our product never falls 
short of the customers’ standard 


We believe our highly skilled per 
sonnel are worthy of the finest tools 
and machines. As a result our 
plant 1s equipped with 

tools and machines 

specially designed 

by these skilled 

craftsmen 


Kleiner seamless tubing parts 
retain uniform wall thickness 

are cut with square ends, 
and vary from no burr to a 
maximum of one thousandths 
of an inch. Our continuous 
quality control checks these 
and other factors to insure 
parts that meet Our Customers’ 
every requirement, 


Wi have produced more than 
300 million parts from seam- 


less tubing—all to close-tolerance engineering specifications, so we hope 


you will pardon our use of that overworked phrase, “KNOW HOW”, 


Cost pe! picce is lowe! duc tO high production se amed components 
with their high tooling and die costs are climinated—no secondary 
Spot we Iding and deep draws needed 


USE KLEINER SEAMLESS TUBING PARTS 
Send Your Prints For Quotation 


KLEINER 822.15 1 


P. O. BOX 185, DUNELLEN, NEW JERSEY 


tionary disks. The brake is released by 
energizing an electromagnet of whic 
the adjacent stationary disk is the 
keeper. Features include use of a new 
low-loss magnet. Made in a wide range 
of sizes all designed to fit standard 
NEMA “C” phase, the brake is avail 
able as a separate unit or as a brake 
motor in an integral assembly with one 
of manufacturer's motors. Star-Kimble 
Motor Div. of Miehle Printing Press & 
Mfg. Co. 
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MOTOR LOAD’ INDICATOR—Advan- 
tages of a load indicating device on 
motor-driven equipment are pointed out 
in Bulletin MUL1-2.1. Model MEK-2127 
motor load indicator consists of two 
units, a convertor and an indicating in 
strument that can be built into ma 
chine tools and other equipment; er 
closed models are also available. Fea 
tures include dual voltage units adjust 
able for operation on either 220- o1 
140-volt systems. Machinery Electrifica 
tion, Ine 
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FULL COMPLEMENT CLUTCHES—+# 
page catalog on a line of standad full! 
complement clutches and clutch-coup!] 
ing units for over-running backstopping 
and indexing applications serves as 4 
quick reference guide to available mod 
els. Designated catalog 103-C, it pro 
vides data on such units as: all-purpose 
ball bearing clutch; sleeve bearing 
clutch; special-purpose ball bearing 
clutch; special models designed fo: 
light-duty clutch requirements; and 
clutch-coupling units. Formsprag Co 
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SHAFT-MOUNTED SPEED REDUCERS— 
According to Bulletin CD-400 the utili 
zation of the double-enveloping worn 
gear design in shaft-mounted speed 
reducers provides more load-carrying 
capacity than may be possible with con 
ventional right angle reducers. Data 
are provided on models available to 
handle loads from fractional to 13 hp 
Units can readily be motorized through 
use of a simple bell housing adapte: 
accommodating NEMA C-type flange 
motors with ratings from 4% to 10 hp 
Cone-Drive Gears Div. of Michigan 
Tool Co 
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FIBERGLAS-BASE ELECTRICAL INSU- 
LATION—Pointed up in an illustrated 
brochure is the availability of Fiber 
glas-base insulation material at prices 
said to be competitive with those for 
many organic Class A insulation mate- 
rials. Text, curves and illustrations pre 
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Design Simplicity — 
Key to Trouble-Free Operation 


ov hhtng 


pias 


. ++ menually set to - 
control the opening — 
of one cizcuitand | 
closing of wae: ‘i 
for a selected ee i 
interval. a 


A ‘look inside" the Type 230 Interval 
Timer illustrates how design simplicity 
and precision workmanship contribute 


to trouble-free performance. 


For example, the friction clutch assembly shown at left has 
few operating parts, yet is highly efficient. All friction forces are 
held internally within the clutch. No force is exerted either up 
or down to cause unnecessary load on the motor. The clutch 
essentially ‘‘floats’’ in the timer, thus minimizing wear, increasing 


reliability, and contributing te long motor and timer life 


Every component of every Cramer timer has been designed 
for simplicity, accuracy and operating dependability. For the 


complete story on interval timers, write for Bulletin PB-210 


AC oe £:63 Ab Fees CONT £04 


YEUNCT 


TIMING 


a 


BOX 8, CENTERBROOK, CONNECTICUT 
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Three New 
AC Servo 
Types 
Available.. 


STANDARDIZED 
SERVO SYSTEMS 
AND OTHER 
STANDARD TYPES 
FOR AUTOMATIC 
CONTROL — 


In addition to new 
lines illustrated, 
many standard and 
higher power mag- 
netic amplifiers are 
available for appli- 
cations involving 
automatic control. 


CUSTOM DESIGNS 
FOR SPECIAL 
REQUIREMENTS 


— we design 
and engineer 
complete servo 
or automatic 
control systems 


AFFILIATE OF 
THE GENERAL 
CERAMICS 
CORPORATION 


*¥ 


™ 


fer 
mplifiers 


115 VOLTS 
@ or 400 cos 


INPUT NO. | 


INPUT NO. 2 


@ MAGNETIC PRE-AMP + 
SATURABLE TRANSFORMERS 
Supply: 115 volt 400 cps. 
Power output: 3.5, 6, 10, 18 watts 
Sensitivity: 1 volt AC 
Response Time: .03 sec. 
Lowest Cost — Smallest Size 
For further information requeft Form $493 


@ MAGNETIC PRE-AMP + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 cps. 
Power output: 5, 10, 15, 20 watts 
Sensitivity: .1 volt AC 
Response Time: .008 to .1 sec. 
Highest performance — All magnetic 
For further information request Form $496 


@ TRANSI-MAG*: TRANSISTOR + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 or 60 cps. 
Power output: 2, 5, 10, 15, 20 watts 
Sensitivity: .08 volt AC into 10,000 ohms 
Response Time: .01 sec. 
Fast response at high gain 
For further information request Form $499 

(400 cps.); Form $497 (60 cps.) 


_ MAGNETIC *TRADE NAME 
° AMPLIFIERS - INC 


Telephone: CYpress 2-6610 
632 TINTON AVE., NEW YORK 55,N. Y. 


SEE US AT THE IRE. SHOW! BOOTH 568 COMPONENTS AVENUE 


vide data on major characteristics of 
Fiberglas tapes, braids and cloths 
Case histories point out applications im 
motors, molded parts, magnet wire in 
sulation, and related items. Owens 
Corning Fiberglass Corp Electrical 
Dis 
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SILICON RECTIFIERS Made by a spe 
cial) process, small silicon rectifiers 
described in an illustrated catalog are 
available with ratings from 500 milli 
amp at 50 volts to 3 amp at 1000 
volts with proper cooling and circuitry 
Applications are listed and specifica 
tions are provided on Types P, 5S and 
B-D. Type P has a body length of *%% 
in., Type S ‘46 in., and Type B-D *4 
in. Sarkes Tarzian, Inc., Rectifier Div 
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GEARMOTORS AND CEARDRIVES 
Features and applic ations of gearmotors 
and geardrives are reviewed in Book 
2447. The geardrives, designated Moto- 
gears, are suited for applications where 
continuous operation of drives make 
downtime costly; motor mounting 
bracket design facilitates rapid motor 
realignment. The gear motors have 
flange-mounted NEMA _ motors. Gear- 
drives are available with ratings up to 
60 hp; gearmotors, up to 30 hp. Out- 
put speeds range from 280 rpm down 
to 6 rpm. Link-Belt Co. 
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MANUALLY OPERATED DECIMAL KEY- 
BOARDS —-The manually operated deci- 
mal keyboards described in an illus 
trated brochure can be supplied to 
meet requirements of data processing 
control systems. Typical applications 
include use as a multitap potentiometer, 
binary-coded decimal input, or as a 
manual input to digital computers. It 
can be used as an accessory with man 
ufacturer’s or any other X-Y plotter 
Advantages include flexibility and ar- 
rangement of component parts; as 
many as 10 switch banks can be in 
cluded in a= single keyboard. Libra 
scope, Ire 
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PERMANENT MAGNET MATERIALS 
MANUAL Types of permanent magnet 
materials discussed in “Permanent Mag 
nets Materials and Their Selection.” 
include cast-Alnico I, Il Hil, IV \ 

VI. XI1: (2) sintered-Alnico Il, IV \ 
and VI, Indalloy, and Indox; (3) duc 

tile-Cunife | and Cunico; and (4 

formed-chrome and cobalt steels. A 
selector-type chart) summarizes mag 
netic characteristics, application and 


design factor and other engineering 
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you have the 
added protection of 


Heinemann Circuit Breakers 


One outstanding and exclusive fact explains 
why HEINEMANN alone qualifies for protec- 
tion of critical airborne equipment: The cur- 
rent rating of a HEINEMANN circuit breaker 
is not affected by ambient temperature. 

The current rating of a HEINEMANN circuit 
breaker is always the same . . . whether on a 
hot tropic field or aloft at a cold 40,000 feet. 

In addition, HEINEMANN circuit breakers 


HEINEMANN ELECTRIC COMPANY 


99 Plum Street + Trenten 2, N. J. 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVES 


Heinemann Type AM Circuit Breaker 
Incorporates vibration and shock resist- 
ant construction, Available in odd rat- 
ings or fractional ratings, instantaneous 
trip or @ selection of time delay char- 


provide a self-adjusting time delay . . . delay 
is longer when cold, shorter when warm. No 
other circuit or equipment protective device 
can match this performance. 

There are many other advantages which are 
exclusive with the HEINEMANN circuit breaker. 
Send for your copy of the “Heinemann Cir- 
cuit Breaker Engineering Guide.” Just request 
Bulletin 201. 


juke @& 





Do you have 


"LINEAR MOTION PROBLEMS 


NOLLOW WW3NIT 


LINEAR MOTION 
PROBLEMS occur in 

the design of many 
types of machines. Con- 

trol of this “‘straightline”’ 
motion—limiting, arrest- 

ing, Cushioning, or modi 

fying it in countless other 
ways is often easily and 
economically accomplished 
by using standard GABRIEI 
industrial damping devices 
If you have linear motion 
problems, a letter or telephone 
call will place our damping 


device experts at your disposal 


Book on Vimy a 
je 


DAMPING DEVICES £4, Bie 


available without charge Wy ys n~ * 
upon request Ue a] t 


THE GABRIEL COMPANY 


1148 EUCLID AVENUE * CLEVELAND 15, OHIO 


how does 


CcoTOo-CcoiL 
Guo here? 


The fun of bowling has been 
increased and waiting time 
cut down by today’s amazing, 
automatic pin-setting ma- 
chines. In many cases, opera- 
tion of these intricate work 
savers is made possible 
through use of Coto-Coils. 

Learn how Coto-Coil can 
solve your difficult problems 
of design or quantity produc- 
tion. 

Write to 


COTO-COIL CO., Inc. 


63 Pavilion Avenue 


Providence 5, Rhode Island 


eCisy 
e* On 


Coto <> Coils 


data. Additional reference material is 
provided. The Indiana Steel Products 
(lo 
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HICH-STRENCTH ALLOY STEEL 

Among advantages cited for T-1 high 
strength, readily welded alloy steel are 
high yield strength (90,000 psi and 
up), with outstanding resistance to 
impact and abrasion abuse at high 
or low temperatures. Complete data 
are provided in an illustrated technical 
data bulletin on this low-carbon 
quenched and tempered alloy plate 
steel, which is useful for machinery 
and other applications. It is available 
in thicknesses from “« to 6 in. and 
ihove in standard widths up to and 
including 195) in with a maximum 
length of 720 in. Lukens Steel Co 
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ADHESIVES, COATINGS AND SEALERS 

Properties and applications of ad 
hesives, coatings and sealers for use in 
electrically energized equipment are 
discussed and illustrated in a compre 
hensive series of tables and illustrated 
case histories. Tables list general type 
of application and give specific ex 
amples, characteristics. method of ap 
plication, color, base, and solvent 
Desc riptive material on materials, tech 
niques, services and selection recom 
mendations are included. Minnesota 
Mining & Manufacturing Co 
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BRUSHLESS CENERATORS; FREQUENCY 
CONVERTER External house organ, 
“Nobrush Notations,” to be issued reg 
ularly, will contain information on 
manufacturer's electric penerators and 
frequency converters. Design features 
of the brushless design will be reviewed 
and case histories provided First issue 
describes a new 60 to 400 eye le conver 
ter with 0.5 kva output. Alse discussed 
is the low audible noise level of the 
manufacturer's converters and the way 
this is attained. Georator Corp 
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BALL-BEARING PILLOW BLOCKS |) 
signed to meet small-shaft and general 
light machinery requirements, new SLP 
hall-be aring pillow blocks are factory 
lubricated for life and fully self-align 
ing. Other features pointed out in an 
illustrated brochure include a long in 
ner race that distributes load over 
greater shaft area and deep groove 
ball bearings providing high radial and 
thrust capacity. Also described are type 
SLF flange mounts which offer a simple 


means of mounting against vertical or 
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NEW Printed Circuit 


Precision Resistors 
To meet the requirements for printed circuitry, 
RPC has developed Type P Encapsulated Wire 
Wound Precision Resistors Miniature, single 
ended units designed for easy rapid m« unting 
n printed circuit panels with no s spport other 
than the wire leads. Many newly developed 
ques are employed in the manufacture 
f Type P Resistors. These units « 9e Oper 
ated in ambient temperatures up to 125° 
ind wal withstand all applicable tests of Mil 
R-93A, Amdt. 3. Available in 6 
from 1/0 watt t 4 wott 4 diameter by 
long to diameter by 3, long Re 
sistance values t megohms. Tolerances from 
to 0.05 


zes, rated 


Encapsulated Precision 
Wire Wound Resistors 


RPC Type L Encapsulated Resistors will with 
stand temperature and humidity cycling, salt 
water immersion and extremes of altitude, hu 
midity, corrosion and shock without electrical 
or mechanical deterioration. Type L resistors 
are available in many sizes and styles rang 
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail 
able for operation at 105° C. or 125° C. am 
bient temperatures. These resistors will meet 
all applicable requirements of MIL-R-93A, 
Amdt. 3. Type L can be furnished with all re 
sistance alloys and resistance tolerances from 


1% to .02° 


Wire Wound Precision Resistors 


Type A Precision Resistors are widely used for 
all general requirements. They are available 
n a wide variety of sizes, styles and terminal 
types. They can be furnished with all resis 
tance alloys in tolerances from 1% to .02° 
Type A will meet the requirements of MIL-R 
93A, Amdt. 2, Characteristic B. Special wind 
ing techniques, impregnation and thermal 
aging result in resistors of exceptional sta 
bility. Matched resistors, networks and special 
assemblies can be supplied 


RESISTANCE PRODUCTS CO. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK 


RPC is a widely recognized 
supplier of high quality resistors 
to industry, Government Agen- 
cies and the Armed Forces. 
Advanced production methods, 
modern equipment and scien- 
tific skill enables RPC to manu- 
facture resistors of highest 
quality in large quantities at 
reasonable cost. Modern manu- 
facturing plant is completely 
air conditioned and equipped 
with electronic dust precipi- 
tators to insure highest pro- 
duction accuracy. RPC resistors 
are specified for use in instru- 
ments, electronic computers, 
radiation equipment, aircraft 
equipment and _ scientific in- 
struments. 

Test equipment and stand- 
ards for checking and calibrat- 
ing are equalled by only a 
few of this country’s outstand- 
ing laboratories. Our ability 
to produce resistors of highest 
quality coupled with prompt 
delivery have established RPC 
as a leading manufacturer of 
resistors. Small or large orders 
are promptly filled. 

Representatives in principal 
cities, For full information send 
for latest catalog. 


COVER 


Wire Wound Precision 
Meter Multiplier Resistors 


Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed in glazed 
steatite tubes with ferrule ends for maximum 
protection against all adverse environmental 
conditions. Fully meet all requirements of 
JAN-R-29. Special multi-section winding in 
sres greatest safety factor due to low voltage 
sradient between sections Standard resistors 
up to 6 megohms, 6 KV, 0.5% tolerance 
Higher resistance and closer tolerances avail 
able. MFA 9-25/32 inches long x 1'4) inches 
diameter. MFB 5% inches long x 1's) inches 


diameter 


High Voltage Resistors 


Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt 
age dividers, bleeders, high resistance stan 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms 
Available as tapped resistors and matched 
pairs. Sizes range from a | watt resistor | inch 
long « 4 inch diameter rated at 3500 volts 
to a 10 watt resistor 6'4 inches long x %, inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
Tolerances of 10%, 5% and 
3 available Tolerance of 2 available in 
matched pairs 


tolerance 15 


High Megohm Resistors 


Type H Resistors are used in electrometer cir 
cuits, radiation equipment and as high resis 
tance standards. Resistance available to 100 
million megohms, 10"* ohms). For utmost sta 
bility under adverse conditions Type HSD and 
HSK Hermetically Sealed are recommended 
Eight sizes from a inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand 


ord resistance tolerance 10°% Tolerance of 


5% and 3% available. Also matched pairs 


tolerance 


914 S. 13th Street 
HARRISBURG, PA. 





How to 
assure performance 
you want 


from TEFLON’ 


Ir’s simpLe. Actually specify the properties which are 
most important to you. 


This is vitally important. Too often the properties are 
taken for granted. Yet with Teflon, the properties you 
get depend greatly on the method of processing the 
powder, which in turn governs the quality achieved. 


In a choice of two grades, Fluoroflex®-T delivers the 
optimum properties you specify for Teflon. Quality is 
controlled under an exacting process. 


“Electrical grade” Fluoroflex-T is certified to conform 
fully to AMS 3651 on all important electrical and phys- 


ical properties. With optimum dimensional stability and 


free from pin-holes or porosity, it meets the most de- 
manding service. 

A more economical “mechanical grade” meets all 
chemical and mechanical needs. It offers as much as 
50°. greater resistance to elongation. 

Fluoroflex-T is stress-relieved to assure uniform 
machinability. Large range of sizes available in rods, 
sheets, tubes. Send for data. 


® DuPont trade mark . &» Resistoflex trade mark 


RESISTOFLEX 


CORPORATION 
Roseland,N.J. * Western Plant: Burbank, Calif. 


horizontal frames or supports on light 
machinery and similar units. Dodge 
Manufacturing Corp. 
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GEAR-TYPE HYDRAULIC PUMPS si 
tive displacement gear-type hydraulic 
pumps, described in Bulletin H3A1, are 
suitable for a variety of applications 
including pressure lubricating. oil eir- 
culating and oil filtering systems. in 
machine tool and other equipment. Ca 


pacities range from ‘5 to 30 gpm, with 
pressures up to 1500 psi. Integral motor 
pump combinations are available. Fea 
tures and complete specifications are 
presented. Cutaway views and other 
illustrations are provided. Webster Ele« 
tric Co, 
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TURNED BRASS AND ALUMINUM 
NUTS. -I[|lustrated 16-page Catalog No 
55 covers a complete line of turned 
brass and aluminum nuts. Des riptions 
and specifications are given for stand 
ard hexagon nuts, open- and closed-end 
cap nuts and knurled thumb nuts. as 
well as other company products. Facili 
ties for producing special and odd-size 
nuts are reviewed. Fischer Special 
Manufacturing Co 
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MINIATURE TRANSFORMERS, INDUC- 
TORS Miniaturized ratio and toroid 
transformers, as well as miniaturized in 
ductors suitable for computing and 
other applications, are discussed in a 
four-page catalog also providing speci 
fications for toriod winders, nameplate 
edging mac hines nameplate engravers 
and other products. Mico Instrument 
Co 
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CONTINUOUS - CAST BEARING 
BRONZES —Subject of 6-page Bulletin 
No. 301 is the new 5-9-in.-diam Asarcon 
773) continuous-cast) bearing bronze 
Listed in tabular form are all stock 
sizes and weights of solid and hollow 
bronze bars from '5% to 9 in. in diam 
Reviewed is special continuous-cast 
process by which copper-base alloys are 
cast into reds, tubes, and shapes of 
many different diameters and profiles 
formerly available as foundry castings 
only. Continuous-Cast Products Dept 

American Smelting and Refining Co 
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LINE - IMPEDANCE STABILIZATION 
NETWORKS —Subject of catalog sheet 
FSR-700, Issue A, are line-impedance 
stabilization networks designed for use 
in laboratories. for taking radio inter- 
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VAPOR-TIGHT LIGHT FIXTURES 


SALES OFFICES and 
WAREHOUSE STOCKS 


SALES OFFICES 


Atlanta 
Boston 
Buffalo 
Chicago 


Baltimore 


nnati 


EXPLOSION-PROOF LIGHT FIXTURES 


ACCESSORIES 


Non-rusting, non-corroding—weather and in- 
dustry proof, clear through! 


60% Lighter than iron—easier to handle. 


Smooth Inside and Out—prevent wire and 
hand skinning. 


Clean-Cut Threads—precise fit, easier 
installation. 


Non-Sparking—never any danger of fire or 
explosion. 


EXPLOSION-PROOF FITTINGS AND SWITCHES 


SPECIAL FIXTURES 


ELECTRIC MANUFACTURING CO. 


VANDEVENTER AND EASTON: ST. LOUIS 13, MO. 


69 Mills St., N. W 
49.510 St 

278 Johnson St 
1528 West Adams St 


Dallas 
Denver 


Detroit 


11 W. 25th St 
49 Central Ave. 


Los Angeles 


Columbus 
Kansas City, Mo 


1903 Griffin St 2014 Chancellor St 
4830 McKnight Road 
7\4 Harrison S! 


4130 First Ave., 5. W 


Philadelphia 
1073 Galapago Pittsburgh 
8319 Mack Ave 


412 Seaton St 


Son Francisco 


Seattle 


2700 E. Main St 
616 W. 26th SI 


826 Andrus Bidg 
600 W. 1B ist St 


Minneapolis 
New York 
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mechanical 
_ connect and 
Se! disconnect 


now available 
in Continental 
subminiature 
screwlock * 
connectors 


Now, for the first time, you can have 
the dependability of a polarizing screw 
lock connector in subminiature size 


Polarizing screwlocks eliminate the 
need for prying, “rocking” or forcing 
the connector when disconnecting the 
plug from the receptacle, They provide 
absolute protection against accidental 
separation of the plug and receptacle. 


Krom the tiny 7-contact (illustrated 
above, right) to connector accommo- 
dating as many as 50 leads of #20 AWG 
wire, Continental can provide you with 
precision-made subminiatures for any 
project. The screwlock feature is also 
available in a variety of larger con 
nectors, including miniature, hermetic 
eal, and high voltage. 


These screwlocks were developed to provide 
vibration-proof connectors for critical armed services equipment. 


Technical dota on these connectors, and special designs requiring the use 


of subminiature, printed circuit, hermetic seal, pressurized, high voltage, or 
power connectors, ore available on request. Write today for complete catalog 


Electronic Sales Division 


DeJUR-Amsco Corporation, 
45.01 Northern Boulevard, Long Isiand City 1, N. Y 


See De JUR Exhibit at Booth 200, “Production Rd,” 1.R.E. Show 


ference accordance 


MIL-1-6181B. and 
Data supplied include 


measurements in 
with Specification 
MIL-I-16910A 


maximum 


voltage available 


ratings 
termination and connector types, and 
dimensions and part numbers. Filtron 
Co., Inc. 


Circle No. 145, Reader Inquiry Servise Cards 
preceding back cover 


ALUMINUM MILL PRODUCTS —Lp-to 
date information on fabricator’s alumi 
num mill products and services are 
contained in a 24-page booklet offering 
data on aluminum alloys, and available 
forms. Mechanical and physical prop 
erties, as well as fabricating and finish 
ing techniques are reviewed. Products 
include sheet plate. foil, circles, rod 
bar and wire. Also available are ex 
trusions and other products. Apphicatior 
Kaiser 


data are provided Aluminun 


& Chemical Corp 


Circle No. 146, Reader Inquiry Service Cards 
preceding back cover 


FRACTIONAL HORSEPOWER D-C MO- 
TORS 
tors and equipment described in 12 
GEA-6068, _ lists 
product features, typical applications 


Fractional-horsepower d-c mo 
page publication, 


and rating and specifications for stand 


ard motors, generators amplidynes 
dynamotors and related equipment mod 
els. Also described are facilities, en 


gineering, and application assistance 
available for the design and production 
of special models. General Electric Co 


Circle No. 147, Reader Inquiry Service Cards 
preceding beck cover 


CHRONOMETRICALLY COVERNED D-C 
TIMING MOTORS—-Bulletin MO 800 
shows how the accuracy of an escape 
ment clock and the power of an electric 
motor are combined in d-c timing mo 
tors to keep rate independent of load 
line and temperature variations. Power 
pulses at full line voltage are applied 
to a small motor at intervals controlled 
by a jewelled escapement, with the 
pulse duration determined by travel of 
the motor. Applications include service 
in automatic controls, timers, time-delay 
relays and other devices. The A. W 
Haydon Co 


Circle No. 148, Reader Inquiry Service Cards 
preceding back cover 


SHAFT-MOUNTED SPEED REDUCER 

Torque-Arm speed reducer, described 
in an illustrated catalog, mounts direct 
ly on the shaft to be driven, thus 
eliminating use of a flexible coupling 
a belt-pickup and a reducer foundation 
The speed reducer, which has a fixed 
ratio reduction is combined with a 
V-belt drive. Depending upon the sizes 
of the sheaves used a wide choice of 
output speed is possible. Data are also 
provided on manufacturer’s Tri-Matic 
Overload Release. a device protecting 
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For 
NON-FERROUS 

SHELL MOLDING 
...see PB&B 






High conductivity copper parts for 
circuit breaker assembly, formerly 
machined from bar stock, are now 


hell-molded and brazed together—at 
Varine hardware part shell-molded of manga- large savings in total coat 


j 
nese bronze by Philadelphia Bronze & Bras 

Note the smooth cast finish and clear definition of 

markings. Precise coring eliminates machining 


of interior surface 


Need non-ferrous castings to close tolerances? trical parts, and aluminum and manganese bronzes 
Shell molding, by Philadelphia Bronze & Brass, for structural members 

can offer you substantial savings. This new foun- 

dry process produces smoother surfaces . . . holds Complete facilities. Under a single responsi- 
tolerances as close as 0.003” per inch... reduce bility are encompassed all activities to produce 
finish machining requirements... permits intri- finished castings to your specifications, including 


the design and making of shell molding patterns. 
Casting capacity ranges up to parts 30 pounds in 
weight and molds up to 15” by 20’. The most 
modern laboratory equipment is used to maintain 
strict quality control over each step in production. 


eate coring. On production quantities, its cost 
often compares with that of sand casting. 


By bringing your shell molding problems to PB&B, 
you profit by these extra values: 


For a discussion of your specific shell molding 


Specialized experience. For years we have spe- application, write today to Philadelphia Bronze 


cialized in casting a variety of non-ferrous alloys, & Brass, or to any of the field offices of P. R 
including high conductivity copper alloys for elec- Mallory & Co. Ine 







PHILADELPHIA 
BRONZE & BRASS CORP. 


Pe me ie el) so 


a3 ub idiary of 


MATLorY 
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BARBER d-c 
arrive) motors 


compact, powerful 
high quality for a wide 
range of applications 


MOTOR WITH 
GEARHEAD 


MOTOR WITH 
TOROIDAL FILTER 


MOTOR WITH CENTRIFUGAL BLOWER 


Looking for a d-c fractional hp motor 
to unusually high qualit 


ibility Specs 


high depend 
Barber-Colman, the 
versatile line of small motors in’ both 
permanent magnet and = split series 
tv ype in variou Mountings and 
peed and outputs up to 110° hp 
Ideally suited to power electro-mechan 
ical actuator witche blowers, and 
programing device Barbara-Colman 
mall d-c motors are also available with 
lightweight radio noise filters to meet 
radio —s interference requirements — of 
[SAI They are ideally uited for use 
Whatever 


your problem invelvin mall motor 


' tachometer penerator 


consult Barbara-Colman Company for 
in expert solution 


Write for free catalog No. 100 


BARBER-COLMAN COMPANY 


Dept. < 1403 Rock Street Rockford Iinois 


270 


riven machines, motor and the re- 
ducer itself against shock and overload 
Dodge Manufacturing Corp 


Circle No 49, Reader Inquiry Service Cards 


oreceding back cover 


REDUCTION PULLEY 


reductions from 7:1 to 7O0O0:1, manu 


Providing stock 
facturers reduction pulley is a compact 
speed reducer looking like and = built 
inside a V-belt pulley 


tures are pointed out in an illustrated 


Construction fea 
brochure also ce scribing cluteh-con 
trolled reduction with overload release 
shown and 
described. Hart Reduction Pulley Co 


Circle No. 150, Reader Inquiry Service Cards 
preceding back cover 


Typical applications are 


HIGH-SPEED VOLTAGE-TO-DIGITAL 
TRANSLATORS —Jechnical paper “High 
Speed Reversible Voltage-Digital Trans 
laters and Their Applications,” outlines 
basic principles of operation of two 
types of converters and discusses new 
instrumentation applications. Originally 
presented at the 10th Annual Instru 
ment-Automation Conference and Ex 
hibit the article offers a theoretical 
discussion of requirements of systems 
used in data reduction. Epseo, In 


Circle No. 151, Reader inquiry Service Cards 


preceding back cover 


MINIATURE FEED-THRU CAPACITORS 

Engineering Bulletin No. 271-2 illus 
trates and describes miniature paper 
dielectric feedthrough capacitors de 
signed for use in RE interference sup 
pression. Data on the hermetically 
sealed units includes capacitance list 
ings, voltaves. insulation resistance, and 
other engineering data. The Gudeman 
Co 


Circle No. 152, Reader Inquiry Service Cards 
preceding back cover 


METALLIZED HERMETIC TERMINALS 

Custom-engineered of high alumina 
ceramics, new line of Annulated Type 
Nicote metallized hermetic terminals 
are the ubject of Engineering Data 
Bulletin 1055. Features 
to withstand continuou 
lead-tin solder at 260 ¢ 


include ability 
Hnmersion in 
Terminals are 
said to reduce tracking through superior 
external shape. They are also said to 
provide easier threading of wire through 
terminal because of improved tapered 
bore design. Frenchtown Porcelain Co 


Circle No. 153, Reader Inquiry Service Cards 
preceding back cover 


COMPUTING AND ANALYSIS FACILI- 
TIES—-Illustrated brochure announces 
the establishment within a laboratory 
of a separate service group —-a data 
reduction facility, whose facilities and 
scope are described and illustrated in 
Bulletin R-16 Digital and 


equipments are available. Services in 


log 
analog 


clude the programming and performing 


ompley mathematical inalyses 


PHOENIX 


Precision 
@ CAST 
@® MACHINED 
@ ASSEMBLED 


BRONZE 
BRUSH 
HOLDERS 


Phoenix can give you precision 
machined cast bronze Brush- 
Holders to your exact specifica- 
tions on mass production low 
cost pricing. Phoenix takes the 
responsibility, you get the pro- 
duction savings. Send prints 
today for prompt quotations. 


PHOENIX ELECTRIC 
MANUFACTURING COMPANY 


4211 W. Lake Street, Chicago 24, Illinois 
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Sensitive Amplifier Practical with 
RTV Silastic as Potting Compound 


Adequate 
tronic devices requires a potting com- 
pound that has a unique combination 
of properties. Division of 
Minneapolis Honeywell, Boston, found 
RTV Silastic* to be the only material 
with all of the essential properties for 
potting a very sensitive amplifier. 


protection of delicate elec- 


Doeleam 


This amplifier was so delicate that merely 
breathing on exposed vacuum tube termi 
nals when the amplifier was cold caused 
intolerable 

protect the 


avoid the 


outputs. It was necessary to 


circuitry against moisture; 


development of new leakage 


paths; 


provide a cushion to eliminate 


drift errors in the amplifier output. Con 


potting 


because 


ventional compounds were not 


practical they exerted enough 


pressure on alter the relative 


curing to 
positions of the components and change 


circuit valves 


the 
pended upon finding a potting compound 


Success of new unit, therefore, de 


which would flow gently into place; cure 


at room temperatures; exert negligible 


pressure on components; and exclude 


Good 


moisture dielectric 


properties, in 
ertne re 


the 


fungus 
shoc k 


contraction olf 


istance to 


growth and 


ability to absorb and the ex 


pansion and metals were 


other requirements 


After te 


compound 


ting a wide variety of potting 


RTYV 
the 


Doelcam found that 


fluid 


with all of 


Silastic in the consistency wa 


only material the 


propertic 


required 500 volt 


9x10" 


Leakage current at 


for example, registered | than 


amps through a cubic 
RTV Silast 


level of the measuring instrument 


centimeter of cured 


This was below the noi 


No. 16 


ATLANTA * CHICAGO + CLEVELAND + 


Canada: Dow Corning Silicones Ltd 


DALLAS * 


SILICONE LAMINATED PANEL BOARD 
IMPROVES ELECTRONIC DEVICES 


Based on laboratory and field testing, 
Schlumberger Well Surveying Corpor- 
ation now uses a silicone-glass laminate 
instead of and 
phenolic laminates as the panel board 
material in many of their electronic oil 


well surveying instruments. 


bonded mica sheeting 


Here are 
some of the reasons for this selection. 


Schlumberger found that the silicone lami 


nate has more uniform dielectric proper 


ties than either mica bonded sheeting or 


phenolic laminates. Its stability 


at oil well 
to that of 
the 


ubject to cold flow around 


temperatures is comparable the 


mica 


sheetings. Furthermore silicone 


laminate is not 


the high pressure split rivets used to fasten 


panel board in instruments; it does not 


loosen in service as do phenolic or bonded 
The 


and less 


mica panel board 


ilicone laminate 


is also easier, faster expensive to 


install than the fragile mica sheet 


Another important factor in the selec 


laminates is their 
Moisture absorption 


0.02% 


tion of silicone 


greater 


moisture resistance 


of silicone laminate is only 


com 


pared with 2% for the phenolic 


Io increase 
ther 


moisture resistance still fur 


Schlumberger coats all 


joint and 


connections in their in 


truments with a 


Dow orn 
Applied 
and field 


compour { 


waterproof ing licone com 


pound luring both original 


issembly 


table 


maintenance 
remall 
perature 100 | 
equipment against 


leakage 


from 0 to ind protect 


electroni and 


No. 17 


moisture 
ectrical 


Silicone dielectrics most widely used are de 
scribed in the 1956 Reference Guide to 
C Products The brief but 
description of each material includes 
With 
increasing demands for high temperature oper 


Dow 


orning Silicone 


com 
pre hensive 


a review of properties and applications 


ation, such a guide to these remarkably stable 
should be 
every electrical engineer. 


dielectrics immediately available to 


No. 18 


DETROIT + LOS ANGELES + 


nt Great Britain 


NEW YORK * 


Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No. 4 


SILASTIC IMPREGNATED SLEEVING 
PROTECTS WIRES AGAINST HEAT 


Wherever there is a chance that com- 
plex chassis wiring may be exposed to 
abnormal heat, RCA has found the most 
practical protection to be a_ sleeving 
Silastic®, the Dow 


Corning silicone rubber that retains its 


impregnated with 


protective properties at 500 F. 


Maneuvering a hot soldering iron through 


the network of wiring in a compact pro 


duction chassis without touching a wrong 


wire is a neat trick that’s next to impossible 


It wa uch accidental 


contacts, burning 
that led 
RCA to protect the most susceptible wires 
117, a Silastic impregnated 
woven glass Sleeving fabricated by William 


Brand & Co 


or melting vinyl-coated sleevings 


with Turbo 


In addition to preventing the costly damage 
of soldering iron encounters, the sleeving 


eliminated short 


which o¢ 
the 
leeving happened to be press 
hot 


circuits 


sionally occurred in when 


service 
yl-coated 


rainst a sharp component such 


socket 
No. 19 


of a miniature tube 


terminal 


Send Coupon for More 
Information 


DOW CORNING CORPORATION - Dept. 4503-A 


Midland, Michigan 


Please send me = GSTs 
NAME 
TITLE 
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STREET 
CITY 


ZONE STATE 


WASHINGTON, D.C. (Silver Spring, Md.) 


France: St 
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SILICONE LAMINATED PANEL BOARD 
IMPROVES ELECTRONIC DEVICES 


Based and field testing, 
Schlumberger Well Surveying Corpor- 


on laboratory 
ation now uses a silicone-glass laminate 
instead of bonded and 
phenolic laminates as the panel board 
material in many of their electronic oil 
well 


some of the reasons for this selection. 


mica sheeting 


surveying instruments. 


Here are 


Schlumberger found that the silicone lami 


more uniform dielectric proper 


tics than either mica bonded sheeting or 


phenolic laminate Its stability at oil well 
to that of 


the silicone 


temperatures 1s 


comparabl the 


mica Furthermore 


heeting 
laminate i 


the 


not subject to cold flow around 


high pressure split rivets used to fasten 


panel board in instrument it does not 


loosen in service as do phenolic or bonded 
Ihe silicone laminate 


and le 


mica panel board 
faster 


the 


l also ¢ 
stall th 


isict expensive to 


in fragile mica sheet 


Another 
ol 


important fa the selec 
they 
absorption 


0.029 


tor in 


laminate Is greater 


Moisture 


only 


tion ihicon 


moisture resistance 


of sihcone laminate | 


com 


d with 2 for the phenolic 


till 


joints 


isc moisture re fur 


Schlumberger 


stance 
all 


trument 


ther coat 
in their 
Dow 

Applied 

field 


compound remain 


connection in 
ilicone 


both 


waterprool Corning com 


pound during original 


embly and this heat 


tabl 


perature 


maimtenan 


in place at tem 


from 10 to 400 F and protect 
and 


No. 72 


electronic equipment against moisture 


electrical leakage 


The 
Dow Corning Silicone 


Now Available 1956 Reference Guide to 


Products A concise 
that is cor 


comprehensive reference 


12 page 


venient-to-use, It's packed with data, properties 


and information on how you can use silicone 


designing new equipment, improving pe rformance 


and reliability of original equipment, or reducing 


No 73 


production and maintenance costs 


ATLANTA * CHICAGO + CLEVELAND * 


Canada: Dow Corning Led 7 


| dling a 


DALLAS * 


silicone News 


FOR DESIGN ENGINEERS 


ELECTRIC WHEELS IN HUGE “SNO-FREIGHTER”’ 
POWERED BY SILICONE INSULATED MOTORS 


The advantages of placing the 
power unit close to the work are being 
realized through the use of heat-stable 
H insulation made 
with Dow Corning Silicones. A recent 
example is the silicone insulated motor 
in of the electric wheels on the 
“Sno-Freighter” built by R. G. 
LeTourneau, Inc. of Longview, Texas. 


many 
electrical 


Class 


each 
giant 


‘SILICONE VALVE LUBRICANT 
SEALS, PREVENTS CORROSION 


In the process industries including re- 


| fineries, petrochemical and plastic man- 


ufacturing plants, Dow Corning Valve 
Seal 
increases the life 
variety of 
Effective temperatures 
10 to 500 F and highly resistant 
many 


of valves han- 


and gases. at 


from 


cant provides a durable seal against 


A improves the performance and | 


corrosive chemicals | 


chemicals, this silicone lubri- | 


leakage of process fluids, and protects | 


valve stems against corrosion. 


In Dow Valve 
| proved so dependable in such 
Valve 
line 


fact Seal A 
service that 
offer 


an 


Corning has 
oxt oro 


| their 
Stabilflo 


engineers now 


equipped with 
for 
Excellent 
reduced 


obtained 


isolating 


| 
Valve 


and Jubricator 


sili 


par 
have 


injecting the 


lubricant results, 


in naintenance, 


with ilicone lubricated 


and | 


with al 


Stabilflo 


ren gasoline, 


valves handling steam, 


light hydrocarbons, 
ras, chlorine, acid, 


and 


hydrochloric 


old ulfuric and = nitric acids, 


mmonia 
| \ Seal 


; Corning 


Trial samples 
A are available from any Dow 
ih No. 74 


oniee, 


DETROIT * LOS ANGELES * 


vilicone 


Great Britain: Midland 


water, | 


of Dow Corning | 


NEW YORK * 
s Ltd., London; 


leader 
develop- 
ment of huge rub- 


Long-time 

in the 

ber-tired tractive 

for 

and 

Le- 

built , 
over-land 


equipment 
construction 
military 
Tourneau 

274 ft. 
winter-time freight service 
lated Alaska 

built in only six weeks, the train has a load 
125 


weight 


use, 


this train to provide 


between 
Designed and 


iso- 
sections of 


capacity of tons. Its enormous tires 


distribute broadly so the entire 
train maintains positive traction on frozen 
rivers and bays, up icy grades and across 


rough Arctic terrain. 


the “Sno- 
individually driven by 


insulated 


Each of the 24 wheels 


Freighter” is 


on 
a sili- 
cone the 
tubular axle, and connected to a gear train 
Silicone 


maximum 


d-c motor located in 


in the wheel hub. insulation was 


pecified to give per 
pound and reliability under adverse opera- 


No.75 


powel 


ting conditions. 


Design Edition 18 
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large seale data reduction procedures, 
dynamic simulation problems, and de 
gn analyses. Cook Research Labora- 
tories Div., Cook Electric Co. 


Circle No. 154, Reader Inquiry Service Cards 
preceding back cover 


TANTALUM CAPACITORS Operating 
over a range from —55 to 175 C, stand- 
ard line of tantalum capacitors are 
hermetically sealed in a plated steel 
case. Capacitors for 200 C operation 
can be supplied. Complete specifi a- 
tions and information on specialized 
mountings and other data are provided 
in Form No. 431A, complete’ with 
illustrations. Capacitor Div., P. R. Mal 
lory & Co., Ine. 


Circle No. 155, Reader Inquiry Service Cards 
preceding bock cover 


SILICONE RUBBER PRODUCTS Com 
plete line of silicone rubber products 
available from fabricator are described 
in an 8-page bulletin. Data covers 
popular silicone rubber styles and 
forms in which they are available. Ex- 
truded, molded, die-cut and metal 
bonded shapes can be supplied. Speci 
fications are provided for — such 
representative products as silicone-glass 
gasketing, silicone-asbestos gasketing, 
insulation tape, and O-rings, among 
others. Advantages provided by the in 
herent qualities of silicone rubber are 
discussed. Garlock Packing Co, 


Circle No. 156, Reader Inquiry Service Cards 
preceding bock cover 


HELICAL GEAR DRIVES In-line helical 
gear drives are described in 16-page 
Book No. 2651. which discusses load 
classes for over 250 applications. Addi 
tional data are provided on overhung 


load ratings and dimensions. Selection 


recommendations are provided, Cut 
iway views of both double and triple 
reduction drives are included. Link 
Belt Co 


Circle No. 157, Reader Inquiry Service Cards 
preceding back cover 


CARTRIDGE-TYPE LUBRICATION 
PUMPS Covering manufacturer’s line 
of cartridge-type lubrication pumps 
catalog No. 108 presents data on two 
ivailable types: Models LF and LFD 
for non-directional service; and Models 
RF and RED with automatic reversing 
feature. Both types are designed for 
flange mounting with choice of internal 
or external porting, with or without 
shaft seal. Capacities range from 55 to 
170 gph. Tuthill Pump Co 


Circle No. 158, Reader Inquiry Service Cards 
preceding back cover 


MICROMINIATURE AND MINIATURE 
POTENTIOMETERS —Wirewound poten- 
tiometers with bushing-, or servo 
mounts, ranging from 4% to 1% in. 


diam are described in a 4page_ bro- 
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use it for 
trouble-free service. [ch 


THER 
We 


G-V Thermal Relays are so reliable that more than 80 aia 


. of the country's principal electronic and TYPE Ti-10 
aircraft manufacturers have adopted them as a WEATE RM 28° 
standard production component aaa EN 


These companies have found Thermal Relays to 
be the smallest and least expensive means of sean Sl ae 


introducing a Time Delay into an electrical circuit, Ave ad 


G-V offers you prompt, dependable deliveries. Complete 
technical data and engineering cooperation 
are yours for the asking 


@ Time delays of 1/4 second to 5 minutes 
@ Heater Voltages to 230 volts 
@ Contact rating up to 6 Amps 
@ Adjustable Time Delay 
@ Hermetically sealed 
@ Approved for military use 


Write for 
bulletins & 
G6 Yi help with % 
yt ea \ 
Md dd en 
Liaw probler 


TYPE RO*120 
At. .e 4 es 
Poon oe) Be 


comtacts WO 
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e, 
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G-V CONTROLS INC. 


8 Hollywood Plaza 


i East Orange, New Jersey 
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Aluminum 


Copper 


NON-FERROUS 


WASHERS 


Another one-source service of Joliet. Now 
you can order non-ferrous washers—alumi- 
num. brass and copper from Joliet W rought 
Washer Company. Also, of course, a com- 
plete line of special, standard, S.A.E., rivet- 
ing washers, machine screw washers, carbor- 
ized structural steel washers, malleable and 
lock washers. Special washers our specialty 
—Since 1914! 


JOLIET 


JOLIET WROUGHT WASHER CO. « JOLIET, ILL. 


chure providing data on microminia 
ture and miniature models, including a 
miniature low-torque series. Resistances 
range from 10 to 100,000 ohms. Me- 
chanical and electrical specifications are 
listed in chart form, as are other en 
gineering data. Waters Manufacturing 


Ine 


Circle No. 159, Reader Inquiry Service Cards 
preceding back cover 


WIREBOUND BOX DESIGNS —Twelve 
page brochure features some of the 
“hard-to-pack” wirebound box designs 
developed for manufacturers of high 
voltage disconnect switches and other 
products Featured are  wirebound 
packaging competition winners. Gen 
eral Box Co 


Circle No. 160, Reader Inquiry Service Cards 
preceding back cover 


STEATITE CERAMIC FOR HICH-TEM- 
PERATURE INSULATION —Three _ re- 
vised catalog sheets review standard 
parts available in manufacturer's Lavo 
lain, a steatite ceramic for high tem 
perature insulation possessing high 
dielectric and mechanical strength 
Specifications are provided on center 
shoulder bushings, insulating washers 
and bushings, and insulating shoulder 
bushings. Star Porcelain Co 


Circle No. 161, Reader Inquiry Service Cards 
preceding bock cover 


SWITCHES; CONTROL PANELS —Con 
densed 4-page catalog provides general 
specifications for standard and special 
foot, lever, limit and pushbutton 
switches, as well as electronic and 
synchronous-motor timers. Custom con 
trol panels are also desc ribed General 
Control Co 


Circle No. 162, Reader Inquiry Service Cards 
preceding back cover 


TRANSFORMERS, REACTORS, SPECIAL 
EQUIPMENT—Among the custom-built 
products described and illustrated in 
an 8-page brochure are transformers 
reactor amplifier power supplies 
and special equipment. Facilities are 
available for the design, development 
and manufacture ot miniature and sub 
miniature components for computers 
and iutomatically controlled equip 
ment, as well as other electronic de 
vices. Availability of in-plant MIL-1 
27A test facilities described. Langevin 
Manufacturing Corp 


Circle No. 163, Reader Inquiry Service Cards 
preceding back cover 


TRANSFORMER LAMINATIONS Se 

enth edition of the “Transformer Lam 
inations” manual has been revised and 
expanded to 120 pages. Data and draw 
ings are provided on 100 different 
standard lamination shapes, with in 
formation provided on such topics as 


direction of grain, count and weight of 


\l MANUPFACTIL RING 





* Control Components Digest * 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


BIG MOON RADAR undergoing tests. Ward Leonard resistors 
help this gear stay on the air—or, rather, on space. 


New moon radar to explore outer space 


The U.S. Army Signal Corps hasn't 


got a transmitter in outer space — 
So, for their continuing studies of 
radio wave propagation in space and 
the upper atmosphere, they bounce 
radio waves from their new high- pow- 
ered radar, Diana, off the moon and 
planets and study the return pulse. 
Designed and built by Radio Engi 
neering Laboratories of Long Island 
City, N. Y., the new radar transmitte1 
puts out 50 kilowatts, continuous 
wave, and may be pulse modulated at 
various pulse widths and repetition 


READER INOUIRY SERVICE CARDS, PRECEDING 


yet. 


BACK 


like those in foreground 


rates. Receiver gain is 170-db at bet 
ter than 3-db noise figure 

Throughout the equipment, high- 
stability Ward Leonard resistors, like 
the big Vitrohm resistors shown above, 
do duty as high-voltage bleeders, 
surge and current limiting resistors, 


| and protective meter shunts in high 


voltage circuits. 

You'll find Ward Leonard Vitrohm 
resistors completely described in our 
64-page Catalog No. 15, together with 
nomographs and charts to help select 
them. Write for your copy today 


Relays mastermind traffic lights 


Sun, rain, sleet, snow, and continuous 
24-hour-a-day duty is the lot of this 
master traffic light controller. Four de- 
pendable Ward Leonard relays select au- 
tomatic timing cycles. Two more relays 
allow remote control of off- duty fli eee 
amber signals and signal shut-down. 
Learn more about these rugged relays in 
Ward Leonard Bulletin No. 110. 


Photo courtesy Crouse-Hinds Co. 
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| eter 


| SHE'S CHECKING CHART RECORD from X-ray 
| spectrometer in Ward Leonard's 


test lab 


Plant X-ray speeds quality control 
and helps catch crooks 


X-ray 
tests 


diffractometer and spectrom- 


insure high quality and uni 


| formity of both raw materials and fabri 


| cated components at 


Ward Leonard. 
instruments check crystal struc 
ture in ceramics, magnetic amplifier 
cores, contact metal, and resistance wire. 
In off hours, they help the Mount Vernon 
Police and Fire Department put the fin 
ger on ¢ rooks and arsonists. 


These 


AUTOMATION FOR MACHINE TOOLS is simpli 
fied by this precision control potentiometer 


Control for machine tools 


Accurate compo- 
nent for cutting tools, winders and proc 


electronic control 
essing mac hine drives is provided by this 
compact, precision potentiometer. 

A half-inch plunger movement drives 
the metal alloy contact across the spec ial 
resistance element. Enclosure is compact; 
permanent. Standard re 
10,000 up to 25,000 
ohms on spec ial order. Write for Bulle 
tin 68 


calibration is 


sistance ohms; 


43 
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temperature 
strength 


quality 


production 


(5re itly enlarge 1 Te OW produce 
nigt qual ly, pa f AlSiMag 
na ceramics in quantity lots. Con 

nute Alumina 

mpositions now permit you to design 
to higher temperatures and higher 
strengths. Advantages inc le improved 
electrical characteristics at elevated tem 
perature beyond the melting point of 


most me tals 


Higher tensile and impact 
strengths. Greater resistance to corrosion 
and abrasion. Smoothness of texture. 


Close dimensional tolerances Custom 


formulations for 


Volume production 

in a complete range of 
precision parts, 
including electron tube 
shapes processed to be 
highly porous, 

readily degassed, 
thicknesses 


as low as .009", 


@-An outline of Your 
closing a blueprint or 


you fyll details. 
Visit Booth 124 at IRE Show, Military Ave 2 
ye 


fy 
@: 4 . 
a . 


savas | MAIMUETRECAIN LAVA cicrancoce 5, rennesser 


OF CERAMIC Subsidiary of 


LEADERSHIP Cc oO R P oO R A T i oO N Minnesota Mining and Manufacturing Company 


Geensthi ince te: Gaia dalen tee. you lesed telephone Groceryit Comboridge, Man. * Chicepi, IlLee Cleveland, Ohio * Dallas-Houston, Texas * 

indignapolis, ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, 

Okla, Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Lid., P. O. Box 757, London, Ontario. All other export: 
‘ Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, N. Y. 





laminations, and mechanical 


lamination die layout, 

among others. Allegheny Ludlum Steel 

Corp. 
Circle No 


magnetic 
dimensions, and 


164, Reader Inquiry Service Cards 
preceding back cover 


ELECTROMECHANICAL PRODUCTS 
Rotary and linear actuators, ballscrew 


mechanisms, gear assemblies and hy- 
draulic components are representative 
of the products custom-made by manu- 
facturer with facilities 


electric, 


for producing 
hydraulic 


Gear 


mechanical, and 


power transmission units. trains 


and electric motors are other 


components produced to order. Picture 


among 


caption stories provide details on these 
and other items. Vard Inc. 


Circle No. 165, Reader Inquiry Service Cards 


preceding back cover 


SOLENOID-OPERATED HYDRAULIC 
VALVE Solenoid-operated subplate- 
mounted hydraulic valves are the sub- 
ject of 261. Valves 
rated at full 3000 psi 
and are said to meet all JIC require 
ments. They may be mounted horizontal 


catalog No. 
shock-resistant, 


are 


ly on 3-way by 
plugging one cylinder port at the sub- 
plate. All specifications are diagram- 
Rivett Lathe & Grinder, Inc. 


Circle No 


vertically and used 


166, Reader Inquiry Service Cards 
preceding back cover 


PUSH 


line of 


INSERT Newest 
thread 


addition to a 
the PIP 


threads 


screw inserts, 


push insert provides female 


die-cast 
and light 
metals in a drilled or cored hole with 
Bulletin 
731, the insert is pushed into the hole 
and is 


in molded plastics, laminates, 


alloys, powdered metals 


out tapping. According to 


not wound or turned. Size 


ranges, installation techniques, and an 


application chart are Heli- 


Coil Corp. 
Circle No 


provided, 


167, Reader Inquiry Service Cards 
preceding back cover 


COUNTERPOISE RELAY 


“ ribes 


Brochure de 
the 
counterpoise relay, including a tandem 
type, 24-pole, double-throw 


several new models ot 
model, a 
100 


input, and also several special applica 


12-pole design, a relay for cycle 
tion designs. The counter poise principle 
offer excellent 
and shock, as 
size and light weight. 

Co., Diaphlex Div. 


Circle No 


is said to immunity to 


vibration small 


well as 


Cook 


168, Reader Inquiry Service Cards 
preceding back cover 


PRODUCT LITERATURE DIRECTORY 

Twenty-four-page directory of product 
literature, “This is A-C From A to Z, 
contains an alphabetical description of 
company products and their descriptive 
literature. In 


addition it contains a 


brief history of the company and lists 


READER INQUIRY SERVICE CARDS 


PRECEDING 


BACK 


OV 


ER 


en 
J 

am 
Tah 


MOTORS . 


ACTUAL SIZE 


FOR APPLIANCES 


oe 


ee SIZE 


- MIGHTY MITE 


MIGHTY MITE Thermal 
Protectors can be furnished 
as small as 1!4%” long x 4%” 
wide for motors rated up t 
L4 H.P., 115/230 v.a.c. They 
are factory 
break temperatures to 
150° C, MIGHTY MITES 
are packed in well-marked, 
ready-to-use” packages, No 
re-setting, 


set at accurate 


other 
These 


sorting ofr 
handling is required 
compact, dependable pro 
are furnished with 
any type lead wires or term 
inals, and will probably fit 
into 


tectors 


your present stator 
without requiring re-design 
or change of assembly 
cedure. If you buy 
specify MIGHTY 


thermal protectors 


pro 
motors, 


MITE 


DUAL MITE 


DUAL MITES are an ideal, 
automatic thermal control 
for appliances where a fixed, 
accurate 


heat regulation is 


required up to 150° C, They 
can be installed readily with 
out product modification 
DUAL MITES are furnished 
115 

, and are housed in 
insulated for max 
imum thermal sensitivity. 


CALL OR WRITE TODAY 
AND GET YOUR COPY 
OF OUR CONFIDENTIAL 
DATA FORM. 


in ratings to 12 
2450 Vad 


amps, 


an case 





locations of its plants and sales offices 
Allis-Chalmers Manufacturing Co 
Circle No. 169, Reader Inquiry Service Cards 
preceding back cover 


GLASS PLASTIC  mercury-switcu-equippen con- 
TROLS —Fifty-page catalog is devoted 


LAMINATED to controls—incorporating sealed mer- 
cury contact switches—suitable for a 

SHEET wide range of industrial equipment, 
including blower, air-conditioning, and 
damper applications. Temperature, oil 
burner, stoker, and diaphragm-pressure 
controls are among the wide range of 
WIP Meee She available controls listed. Specifications 
are provided for various types of mer 


cury switches, including magnet-oper 


PUNCH TOUGHNESS =a ated and tilting types. The Mercoid 


( orp. 


Circle No. 170, Reader Inquiry Service Cards 
preceding back cover 


PUNCHES COLD 


HIGH-TEMPERATURE HERMETIC TER- 
MINALS——High-temperature hermetic 
PUNCHES THICK terminals described in Bulletin 553 are 
standard stock AlSiMag 576 metallized 


terminals. The same designs are avail- 


Lda able in AlSiMag 614 at normal produc- 
IMPACT STRENGTH tion intervals. The high-temperature 


terminals may be attached with hard 


HIGH solder, extending the operating temper- 


ature range. Property charts, dimen 


ARC RESISTANCE : sional diagram and other data are 


provided. American Lava Corp 


Circle No. 171, Reader Inc Se Card 
Ti MOISTURE ircle No sad =  eanery Srerees ards 
PUT Taal) 


READ AND RECORD HEADS —Kead and 
record heads, as well as magnetic 
drums, are described and illustrated in 


Take Advantage of S Spage beaches gaiaing om ouch 


features as high reading signal and 


CLASS ‘B’ INSULATION af Class ‘A’ Prices! = '\""7cor' coment, Apniications i 


snaiameneeianeie clude use in airborne data-handling 


ystems, computer memory systems and 


Look below left—the chart shows how one grade of Glastic fiberglass 


laboratory services. Features of the 
polyester sheet laminate can tumble your costs and improve your prod- Read-Record heads include accurate 
uct .. . Look above — other advantages. Still other advantages: closer gap alignment, encapsulation of units 

; in a one-piece case, and use of sintered 


thickness tolerances, closer size tolerances —le e . 

; size tolerances — less material to buy; less ferrite cores with low capacitance. Li 
sanding, less machining; uniform assemblies; new highs in the per- brascope In 
formance and life of electrical insulation. Thicknesses Yan” tol” Circle No. 172, Reader Inquiry Service Cards 
preceding back cover 


Do yourself a favor specify Glastic! 


GLASTIC “MM” vs. PHENOLIC “CE” ASK FOR GLASTIC 
GLASTIC “MM GRAPHIC NO. 3-M 


PRICE 
$ per ie 2 ae THE GLASTIC 


meena OLASTIC “MM CORPORATION 
| 4323 GLENRIDGE ROAD 


| ttaee CLEVELAND 21, OHIO . 
1S we. 5 me New Components and Materials 


WEAT eae Literature for the Design Engineer 
ae ‘ Feature Article Reprints 
Advertised Products 


RESISTANCE 
120 we. 5 


MAKCH 19560 ELECTRICAI 





Miscellaneous 
Publications 


Technical 
Report Writing 


Originally prepared for engineers of a 
military defense laboratory, 10-page 
booklet, “How to Write Technical Re- 
ports and Still Maintain Your Sanity” 
presents by means of cartoons and text 
suggestions for organizing material and 
improving the quality of technical re- 
ports. A slight charge is made for this 
booklet, depending upon the quantity 
ordered. Price for 1 to 99 copies is 
25¢ each; less for larger quantities. 
Further information may be obtained 
from Technical Marketing Associates, 
Inc. Concord, Mass 


Engineering College 
Research Projects 


Some 7500 research projects in the 
engineering and related fields are cur- 
rently reported by 105 member institu 
tions of the Engineering College Re- 
search Council. The 352-page 1955 
“Review of Current Research and Di- 
rectory of Member Institutions,” details 
these projects, and adds such informa 
tion as the names of the administrative 
officers and research personnel and 
statements of policies that govern re 
search projects and contracts. Approxi 
mate annual expenditure of the projects 
reported reaches $75 million. An index 
with some 5000 entries of research 
project subjects is particularly useful 

Copies of this book are obtainable at 
$2 each from Renato Contini, Secre 
tary Engineering College Research 
Council, New York University, New 
York 53, New York 


Supersonic 
Heat Transfer 


There’s wide interest in problems of 
heat transfer and dissipation in eles 
tronic equipment. The interest is par 
ticularly keen in relation to airborne 
equipment and systems. Although con 
vective heat transfer on a supersonic 
airirame gets us into a pretty special 
area of the subject, you may want to 
read General Electric’s technical bul 
letin (55SD3) “Experimental Deter 
mination of Supersonic Convective Heat 
Transfer.” Write G-E at 2900 Camp 
bell Ave., Schenectady 6, N. Y 


READER INQUIRY SERVICE CARDS, PRECEDING 


GLASTIC 


GLASS PLASTIC 
ELECTRICAL 
COMPONENTS 


CUSTOM MOLDED 
REPLACE PORCELAIN 


’ DESIGN ASSISTANCE 


REPLACE 
RAG PHENOLIC 


HIGHER IMPACT 


REPLACE 
-MICA-GLASS 


HEAT STABILITY 


Take Advantage of the No. 1 Essential... 
GLASTIC ENGINEERING 


We know what glass-reinforced plastic can do. We understand 
electrical requirements. We can help you take advantage of our 
material and knowledge to improve your position in your field. 
Benefits: less material, less weight, higher impact strength, greater 
stability, increased arc resistance, trimmed manufacturing costs and 
improved end product. Glastic’s specialized engineering contribution 


and long experience are yours to command. 


ASK FOR GLASTIC 


GRAPHIC NO. 3-M GLASTIC FIRST! 


Glass premix molding materials 
THE GLASTIC were originated by Glastic—the 
CORPORATION result of a discovery by a Glastic 
6323 GLauRinet ROAD engineer during cooperative 
study of a customer's insulating 
problem in 1947. Glastic has 
since extended this experience 
over literally thousands of electri- 
cal applications. Let this pioneer- 
ing spirit and specialized back- 
ground work for you! 


CLEVELAND 21, OHIO 


BACK COVEI 
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Coutrol 
MERCOID’ 


Has Hermetically Sealed 


Magnetic Mercury Switch 


FOR AIR OR GAS 
(INCHES OR FRACTION OF INCHES 
OF WATER) 


For low pressure or vacuun to make" 


or breock’ electrical circuits on small 


changes in the difference between two 
pressures. Examples: to indicate a change 
in resistance through a filter (see illus 
tration); to indicate a change in differ 
due to a flow 


ential change in air 


conditions; to indicate interruption of 


air flow 


This control incorporates two pressure 


chambers separated by a sensitive dia 
connected to 


phragm Each chamber is 


a separate pressure source and the 
control is set to operate as the relation 


ship of the two pressures change 


MERCOID 
CONTROL 


OPERATING RANGES-~-6 


pressure (sensitivity 03 vacuum to 


30" pressure (sensitivity .1" 1 


CIRCUIT ARRANGEMENTS —several models 


available to accomplish the ‘following 


operations 


SPST—USING ONE MAGNETIC WITCH 
open or close switch contact either or 
crease or dex 


rease at pressure difference 


SPSTUSING TWO MAGNETIC SWITCHE 
FOR TWO STAGE OPERATION. Open/close 
both switch contacts on an increase i 


pressure 


difference 


Open one contact on increasir g pressure 
difference and one on decreasing pressure 


difference 


Close one contact on increasing pressure 
difference and one or 7 asing pressure 


difference 


CASE STYLES 


three types to meet following 


conditions: Indoor (general 


purpose), Out 


door (weather resistant), and Hazardous 


locations (explosion-proof) 


WRITE FOR BULLETIN No. 14N 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago41, Ill. 


Associations 


Design Engineering Conference 


Speakers Selected 


Speakers have 


4-day 


all been selected for the 


Design Engineering Conference 


to be held May 14-17 at 
Hall, Philadelphia 
the First Design 
produced by 
Ne Ww 


sion ire 


Convention 
in conjunction with 
Kngineering Show 


Poliak. Inc 


conterence SCs 


Clapp and 
York City The 
to be held on consecutive days 


in the morning 

Speaker it the first 
“Value Analysi ind 
in Product Design” are A. D 
Value Analysi 
kKlectric Co 


Heale 


General 


session on 
Cost Reduction 

Bentley, 
speciali t Services Sec 


tion, General 


and W. | 
sSureau 
delphia 
On the econd day the 
“How to Hire 
velop Design Engineers,’ 
be Prof. Chester Linsky 
of Industrial Engineering 
L niversity \ \ 


nevineerimy 


Schenectady 
Data 
Phila 


supervisor, 
| lectric ee 


panel will 


and De 
Speaker s will 


Department 


discu Train 


Pennsylvania 
Johnson, man 


Divi 
and 


ol ¢ 


Swit hgear 


sion, We Klectric 
Dr. Bernard J. Covner 
Dunlap ind 
will be 


How to Select Engineer 


tinghouse ( orp.; 
assistant vice 
\ssociates 


discussed at the 


president 
| wo Levpone 


third session 


NMTBA Backs 
Standards 


RETMA's Automation 


that de 


equipment 


Indicative of the vital interest 


signet of industrial have 


in automatic controls is the co-operation 


group to the Staff 
Autom 
by the engineering department of Radio 
Klectroni« ind Manufas 
turer \ason National Ma 


Pool sociation has 


directed the 


bein vive by otic 


yanized 


Committee tor ition or 
lelevision 
lation The 

Builder \. 


ittention of its 


( laine 
Hie mber 


ship to the work of this committee and 


ha requested that machine-tool en 


gineers concerned with automatic and 


- 


electronic control contribute informa 
tion to this standardization effort 

The RETMA 
ha established five 


which one \-1 is a 


automation committee 
ubcommittees, of 
steering com 
four are as fol 
ind definitions: A-3 


modular 


mittee The remaining 
lows \-2 for term 
for geometric of 
A-4 for 
automation 


trol standards 


requirements 
component requirements for 


and A-5 for 
Subcommittee A-4 has 


systems con 


discussed by W. 
manager of production en 
The Maytag Co. “Problems 
of Miniaturization” will be dealt 
by William C. Sehmidt, systems de- 
velopment Bell 


ing Materials” will be 
\. Irvine, 
yineering 
with 
engineer, Telephone 
Laboratories, In 

At the fourth and final session W. A. 
Steiger Patent Department 
‘Westinghouse Patent 

“The Rights of the 


Inventor will be 


W oodling, 


manager 
will describe 
Awards System 
analyzed 


Cleveland 


kmplovec 
by George \ 
patent attorne 
being staged under 
Machine Design 
American Society of 
Engineers. The 
has been drafted by a 
Papers Com 
Norden 
Product Engineering; Colin 
Carmichael Vachine Design; 
H. R. Clauser, editor, Material & Meth 
ods; and Frank J. Oliver, editor, Ere 
rRICAL MANUFACTURING 

Advanced 
obtained from Clapp and 


s41 Madison \ t New 


The conference i- 
the auspices of the 
Division of the 
Mechanical 
for the 


program 
meeting 
ASME 
mittee composed of George F 


holt 


Auxiliary 


editor 


editor 


cards may be 
Poliak, Ine 
York City 


formed = three tusk yroups to study 


iutomatsh is 


and 


matrix requirements tor 


sembly, component configuration 
future component configurations 

A study of these 
will reveal the area of automation of 


particular concern to RETMA, This, of 


produc tion of 


committee functions 


course, is the automath 


electronic products. in which the stand 
and 
offer 


Subcommittec 


irdization of components produ 


many 
A-5 Is 
auto 
equip 


supervises the 


lion equipment would 


obvious benefit 


investigating the stems for the 


produ tion of ¢ lee tron 
This 


tivities of 


mated 


subcommittee 


task 


ment 
groups, as fol 
lows IG) for automati« G2 
for instrumentation G3 for data 


and TG4 for quality-control 


four 


testing 


processing 
standards for mechanized production 
It is in data that this 
RETMA operation has become of prime 
NMTBA data 


braces the 


proce “sing 


concern to. the since 
processing en 
trol 
face of the 


input of 


con- 


information into machines. In the 


customary pulling and 
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Factors Determining the Choice of 


HOWARD FRACTIONAL H.P. 


INDUCTION MOTORS 


TORQUE TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 


No Load speed is determined by number of poles, with a 
No Load slip of approximately 5% 


Full Load speed decreases with an increasing load. De 
signed to operate at approximately 30% full load slip 


No breakdown torque 


Starting torque high approximately 125% full load 


0 75 200 





% TORQUE INDUCTION CAPACITOR RUN TYPE MOTOR 


INDUCTION CAPACITOR RUN TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 


No Load speed is determined by the number of poles 
no load slip of 2 to 4% 


Constant Full Load speed, with a full load slip 
mately 10% 


Breakdown torque—approximately 200% full load 


Starting torque— approximately 75% full load 
a a a 


HYSTERESIS SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 


Synchronized speed, determined by number of poles 
Starting torque equal to Full Load Torque 
Quiet operation. 


RAMETERS LC LSE TAI TE EIDE EY REN BAS ET 
RELUCTANCE SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 


Synchronized speed, determined by the number of poles 
Starting Torque Low, 50 to 75% of Full Load 


The increase in the use of Howard Induction Motors results from the overall 
superior performance characteristics of Induction motors over Series and 
Shaded Pole types. 


basically Howard Induction motors 
have the following advantages: 


Less maintenance—no brushes to wear, parts subjected to less wear. For 
applications where maintenance is difficult to handle. 


Constant speed under increasing load or varying power supply—for appli- 
cations with exacting timing requirements where load or power supply are 
not constant. 


Extremely quiet operation both mechanically and electrically—for applications 
where noise level must be exceptionally low, professional tape recorders, etc. 


Low external field, in many cases requiring no magnetic shielding 


Good efficiency up to 50% as against 40% maximum in Shaded Pole motors 


and 65% in Series motors 

High power factor up to 85° 

No radio or TV interference—tor appliances and other home use applications 
Good starting torque. 

Reversible in motion and reversible from rest 

Wide range of H.P. ratings (1/8 to 1/1400) and gear ratios (2:1 to 3600:1). 


- Howard Induction Motors are currently used in a wide range of applications— 
business calculators, tape recorders, facsimile equipment, blowers for micro- 
wave relay stations, radar, projectors, teleprinters, gyro drives, automation 
instruments, etc. 


Howard Induction Motors are available in Torque, Induction Capacitor Run, 
Hysteresis Synchronous and Reluctance Synchronous types. Costs are mod- 
erate but depend upon quantity. For full information on Howard Induction 
Motors, write for bulletin 56A 


elected”’ ball bearings permanently lubricated, 
ealed and shielded or sleeve bearings with large 
felt oil reservoirs with oil return system (shown) 
Sleeve bearing motors can be provided with ball 
thrust bearing for vertical operation or thrust 
loading 

4 slot lamination design for quiet, cool operation, 
stamped from high grade electrical steel 
Rotors dynamically balanced, skewed to give uni 
form torque characteristics with change of rotor 
angle 
Windings of heavy Formex insulated wire, im 
pregnated and baked with top grade electrical 
varnish 
Case of sturdy, rigid casting always 
Mounting pads with holes drilled and tapped cast 
on frame. Special face mounting end bell available 

. Internal fan for cooling 


- 


5 . 
wae ity 
po Don 
—_ a boy Derted Wates 
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OTHER HOWARD MOTORS: UNIVERSAL 4 D.C.—1/200 to 1/2 H.P. * SHADED POLE 
1/2000 to 1/10 H.P. * SERVO MOTORS + GEAR MOTORS + BLOWERS 


DEPT. EM-3 * HOWARD INDUSTRIES, INC. + RACINE, wis. 


SALES OFFICES: 208 S. La Salle St., Chicago 4 
942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bidg., New York 1 


DIVISIONS (are) ELECTRIC MOTOR CORPORATION @) CYCLOHM MOTOR CORPORATION (an) RACINE ELECTRIC PRODUCTS 
= ee 
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to 
Production 


A multitude of coils 





for a multitude of 
applications requir 
ing coils Dano ts 
keeping pace with 


today’s « hanging coil 


Kee} em 
is the Dan 


needs 
Cominp 
Motto and you can 
he sure every coil Is 
precision made tO 
your exact specifica 
uons. From design 
engineer to the put 
chasing agent to 
Dano a perfect 
liteline’ to produc 


hion 


CALL or WRITI 
TODAY, and 
DANO’'S quote will 


he on the way 


Bobbin Coils 

Form Wound Coils 

Paper Section Coils 
Acetate Bobbin Coils 


Cotton 
Coils 


Interweave 


Coils for High Tem- 
perature Applications 


Encapsulated Coils — 
in either Polyester or 
Epoxy Resins 





Alee TRANSFORMERS MADE TO OFDEB 


THE DANO ELECTRIC CO. 


93 MAIN ST... WINSTED, CONN 
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March 12-16 —- Winter 
National Association of Corrosion 


Hotel Statler, New York 


Meeting; 






Engineers 


March 12-16--Winter 
National Electrical Manufacturers 
Association, Edgewater Beach Hotel, 


( hic apo 


Meeting: 









March 18-21 


American 


Spring Meeting; 
Sooiery of 


Multnomah 





Mechanical 
Hotel, Port 









Engineer 
land, Ore 


March 19-22 National Conven 
tion; Institute of Radio Engineers, 
Kingsbridge Armory, Bronx, N. Y., 
and Waldorf-Astoria Hotel, New 
York 









March 19-23 1956 Industrial Ex 
position; American Society of Tool, 


Ampithe 





Engineers; International 





atre, Chicago 








April 4-6 Annual Meeting and 
Exhibit; American Society of Lubri 
William Penn 


calion I ngineers, 


Hotel, Pittsburgh, Pa 





April 5-6) Special Technical Con 
ference on Magnetic 






Amplifier; co 
sponsored by AIEEE committee on 
Magnetic Amplifiers, the IRE Pro 
fessional group on Industrial Elec- 
tronics and the ISA Central New 
York section 
Cust N Y 











Hotel Syracuse, Syra 








April 10-12 —Twelfth Annual Meet 
ing and 1956 Metal Powder Show; 
Metal Powder Association, Hotel 
Cleveland, Cleveland, Ohio 








April 13-14 —-Tenth Annual Spring 
Television Conference; sponsored by 
the Cincinnati Section of the IRE, 
Engineering 







Society of Cincinnati 
Building, Cincinnati, Ohio 






April 17-19-—Fourth National Con 


ference on Electromagnetic Relays; 





tugging that takes place between dis- 


associated groups in most standardiza- 
tion movements, it is indeed encourag 
ing to note the willingness of RETMA 
and NMTBA to share in this work. 
The prime objectives of Task Group 


} is to arrive at a common language in 


‘ oded 


language that can be read by all ma- 


form for digital control, a 
chines of similar purpose without spe- 
cial data-conversion accessories. Some 
other problems to be investigated are 


input and output levels; input and out- 


Calendar of Meetings 





the School of Electrical Engineering, 
Oklahoma Institute of Technology 
of the Oklahoma Agricultural and 
Mechanical College, Stillwater, Okla. 


April 18-19 -First annual National 
Industrial Research 
sponsored — by 


Con ference; 
Armour Research 
Foundation of Illinois Institute of 
Hotel 


Pechnology, Sherman, Chi 


cago. 


April 19-20 


vironmental 


Annual Meeting, En 
Equipment — Institute, 


Sheraton Hotel, Chicago 


May 1-3—Electronic Components 
Symposium; sponsored by the Ameri- 
can Institute of Electrical Engi 
Institute of Radio 
Engineers and other engineering 
groups, with the active support of 
the U.S. Department of Defense 
and the Nationa] Bureau of Stand 
ards, U.S. Department of Commerce; 
auditorium of the U.S. Department 
of Interior, Washington, D.¢ 


May 7-ll Spring 
American Welding 
Statler, Buffalo, N. Y 


nee;rs, the 


Meeting; 
Hotel 


Society, 


May 14-16 —-Fight 


tional Conference on 


Annual Na 
Aeronautical 
sponsored by the Day 
ton Chapter of the Institute of Radio 
I ngineers and the 


Electronics; 


Professional 
Group of Aeronautical and Naviga- 
tional Electronics of the IRE, Bilt 
more Hotel, Dayton, Ohio 


May 14-17 


Conference; 


Engineering 
sponsored by ASME, 
Convention Hall, Philadelphia. To 
be held concurrently with the First 
Design Engineering Show. 


May 21-22) Symposium on Reliable 
Applicatioin of Electron 
Radio-Electronics- Television 
facturers 


Design 


Tubes; 
Manu- 
Association, Irvine Audi 
torium, University of Pennsylvania, 


Philadelphia, Pa 


put impedances; transmission of coded 
information; widths of tapes; sizes of 
cards; etc. The committee will consider 
all types of data that may be used in 
automatic control applications, includ- 
ing programmed insertion-machinery 
data; input and output data for auto- 
matic testing; specification coding and 
component coding. 

The NMTBA Committee on Recorded 
Information Controls, under the chair- 
manship of R. H. Clark (administra- 
tive engineer, The Warner & Swasey 
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ee %s E” 
Here’s THE basic V-R “COUNTER PACKAG 
for INDUSTRY... 


SMALL RESET COUNTER BOX-Type RESET COUNTER 
ct, rugged reset counter fos m 


Oderate For punch Press instal 
duty in Parts Spection, qvality control, con. 
veyors, machine fools, light Presses, etc 

ly,” 


” 
Dimensions 4'\/4 


long, 2%2" high, 33%” 
Speed: 500 counts 


RESET MAGNETIC COUNTER 
emote indication of 


machine °peration 
from plant 10 office 


Dimensions. 31H 6" 
wide. 


Speed: Up to 1000 counts 


Coils: 110V-Ac ore 
97 available. Pane 
9vailable. 


long, 2%" high, 1%" 


Per minute. 


Standard. Othe, voltages 
/ mounting feature also 


CLUTCH SPEED COUNTER 
cking to Make sure thay the machine is 
°perating at the required RPA 
Dimensions: 11%," 


long (to end of resey Dimensions: 34," 
knob), 14," deep, 2” 


long, %" max. diameter. 
, Non-Resep. 


Intesnal clutch °perates counter only when 


rubber "p is pressed 999INSt the shaft. 


— ieee 
7 4 : in in- 
-re e ( € t wide ly use 1 Ve le Roo ( ount 
Her are 0 of th 2 mos uc = eager t Ts 


° : "kK £ 2ad - : ndard 
d they’re immediately available from stock ee Insist on Sta 
aS ial S aaa There are Veeder-Roo 
’ trial Supp 
ing Industria 


> j duction FE g ‘i ROO F 
|, electrical and manual counters for use in a es VEE 
thanical, electric lesa ly work, que . 
seen and control, wage payment, rag eee Counters ‘y NTE RS 
wee L In fact you can profitably apply Veec ur plant. Ask co 
reieenaius ons i €88 Or system in yo sip 
*very machine, operation, or - ; ite jer-Root 
oe ny Supply Distributor. Or write Veec from your 
your own Ir . —s r ° * 
P ¢ : . utor 
Inc., Hartford 2, Conn. ton Industrial Supply Distrib 
Everyone can coun 


Vv E E D E & = R o oT or write us on special problems 
"The Name that Counts 


Tv 
Ck CARDS, PRECEDING } 
KVI 
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POLYESTER 
FIBERGLAS SHEET 
LAMINATES 


with high physical properties 


improve 
wlaling 


AICO Fibergla reinforced Polyester laminates 


being used by an ever increasing number of manu 


facturers of motor generators, transformers and 
switchgear as a replacement for paper base phenolics 
in the NEMA X X Classification. This material ideally 
suited for structural members of switchboard equip 
ment, In each instance, product quality has been 
praainit iined or improved and insulation costs have 
been materially reduced. Physical characteristics of 
this AICO sheet material provide s many times the are 
resistance of paper base phenolics and also affords 
greatly increased mnpact stre ngth. In addition, this ma 
terial Possess excellent cold punching qualities and 
it is readily fabricated, self-extinguishing types are 
available. Mail coupon for Data Sheets, Price Sheets 


and Samples of AICO Fiberglas Polyester Laminate 
Sheets Today 


AMERICAN INSULATOR 


NEW FREEDOM, PA 


leading Plast Please rush me umples and price m AICO 
since 1916 Polyester Fiberglas Sheet Laminate 

NAME 

COMPANY 

ADDRESS 

ciry STATE 


A COMPLETE PLASTICS MOLDING SERVICE: engineering, m 


d building 
compression, injection and cold molding plus the maotding of 


ed plastics 
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Co.), has already cireplarized machine 
tool people to determine the needs of 
the industry as far as numerical eon 
trols are concerned, A report has been 
prepared detailing the types of machine 
tools to which such controls are ap- 
plicable; the tumbers of spindles t6 be 
controlled; the form of the input; the 
control accuracies required; and other 
pertinent informatién. This will be 
presented to Task Group 3, which is 
headed by E. H. Bosman, International 


Business Machines Corp., Enidicott, 
Lae ’ 


Conference on Electrical Connections 
Planned by RETMA 


The second Conference on “Re 
liability of Electrical Connections” will 
he held in Philadelphia, in September 
under the auspices of the Radio-Ele« 
tronics-Television Manufacturers As 
sociation. Details of the program are 
now being worked out by the Planning 
Committe 

As a basis of setting up a program 
that will be of practical value to en 
gineers and production people, the 
Committee is asking those interested to 
submit one or more questions on the 
problem of making reliable connec 
tions. As an alternate, the Committee 
invites submission of answers to prob- 
lems that have been successfully re- 
solved on the production line. R. George 
Roesch, The Eraser Co., Inc 1068 S. 
Clinton St., Syracuse, N.Y., has been 
named a Committee of One to correlate 
the data for the Planning Committee 
The identity of persons sending in 
questions or answers to problems, will 
not go beyond Mr. Roesch 

The Committee believes that a_re- 
liable electrical connection can only be 
the result of (1) the careful selection 
of proper mate rials: (2) the use of the 
best process for the treating of and 
joining of selected materials; and (3) 
quality control of all phases of bolts 
It is hoped that questions and answers 
submitted will bear on all phases of 
the problem. 


Symposium Will Evaluate Electronic 
Components 

\ comprehensive review of accom 
plishments in’ electronic components 
development and a survey of future 
trends will highlight the 1956 Elec 
tronic Components Symposium, sched 
uled to be held in the Department ot 
Interior Auditorium, Washington, D.¢ 
May 1-3 

Theme of the three-day meeting 
is: Components ——Accomplishments and 
Trends. Seventh in a series of annual 
technical meetings devoted to such com 
ponents the 1956 Symposium 1s being 
sponsored by the American Institute 
of Electrical Engineers, the Institute of 





for CONTROL... 


of Electro-Mechanical Force Consult with Soreng First 


Some of the Applications 
of Soreng-Designed Controls 


Selector Switch 
a 


= 
~ 


— Sequence Timer —__ 





le nonmetal 


\ ” —_ 





Solenoid 
Solenoid = 


7 


a 


nap Switch 
Be 


\ 





a ~*~ 
e Solenoid ; - \ | 
EA \t 
| = = ae _—7) 
ee 





Pressure Switch 


Soreng controls can be custom designed 
to meet your specific requirements 


at mass production prices. 


For complete facts write for your /=—my 


data folder on Soreng Controls / 


CONTROLS CORPORATION or AMERICA 





e DIVISION 


9551 Soreng Avenue, Schiller Park, illinois 
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MUST BE BONDED 


TO A 


CERAMIC 
BODY » 


THE VICTOREEN PROCESS wit 
proving A PERMANENT SEAL 


A wide range of ceramic com- 
positions as well as a variety of 
metals have been tested in this 
new Victoreen sealing process, 
all with adequately improved 
quality over conventional meth 
ods, We invite inquiries prior 
to a sampling test on your 
metal-to-ceramic parts 


This is a typical sub-assembly in 
which metal-to-ceramic bond- 
ing problems were completely 
eliminated. No longer will this 
component fail-in-the-field due 
to the inadequacy of soft metal 
seals to withstand the thermal 
shock of constant high tempera- 
ture operating conditions. 


The Victoreen bonding process 
results in a diffusion of the 
metal into the sub-surface of 
the ceramic, resulting in a bond 
that is as strong as the ceramic 
body itself. Forcible removal 
tears the ceramic from the body, 
indicating the unusual adhesive 
qualities of this process. As the 
illustration indicates, this seal 
permits the use of an inside or 
recessed metal-to-ceramic seal 
which may increase the leakage 
path by as much as double the 
normal without increasing the 
overall length of the seal, or 
permit maintaining a_ specific 
leakage path and reducing the 
overall length by as much as 
one-half, 


COMPONENTS DIVISION 


3815 PERKINS AVE 


* CLEVELAND 


Radio Engineers, the Radio-Electronics- 
Television Manufacturers Association, 
and the West Coast Electronic Manufac- 
turers Association, with the active par 
ticipation of the Department of Defense 
and the National Bureau of Standards. 
The program will be divided into seven 
sessions, including an evening session 
devoted to electron tubes and solid 
state devices. 

Present plans call for six speakers 
to be heard during each of the follow- 
ing seven sessions: Opening; Progress 
with Materials; Theory and Operating 
Principles; Instrumentation and Meas- 
urements; Electron Tubes and Solid 
State Devices; Passive Components I; 
and Passive Components II. 

Arrangements for the Symposium 
are under the direction of A. W. Rogers, 
U.S. Army Signal Corps, Ft. Mon- 
mouth, N.J. The technical program is 
being developed under the supervision 
of P. S. Darnell, Bell Telephone Labor- 
Whippany, NJ. 


W. E. Chope Named Young Electrical 
Engineer of 1955 


Wilbert E. Chope, 32-year-old presi- 
dent of Industrial Nucleonics Corp., 
Columbus, Ohio, has been named the 
“Qutstanding Young Electrical Engi- 
neer of 1955” by the Jury of Award 
of Eta Kappa Nu, Electrical Engineer- 
ing honorary fraternity. The formal 
presentation of the award was made 
in the Statler Hotel, New York, Jan 
40 during the Mid-winter Meeting of 
the American Institute of Electrical 
Engineers. 

This award is made annually to an 
electrical engineer under 35 and out 
of college less than 10 years in recogni- 
tion of outstanding technical accom- 
plishments and meritorious service in 
the interests of his fellowmen. 

Mr. Chope’s citation reads: “By 
virtue of his noteworthy achievements 
in the field of nucleonics and his deep 
interest in the welfare of his fellow 
men.” 

Mr. Chope, a 1948 electrical engi 
neering graduate of Ohio State Uni 
versity, holds a Masters Degree from 
Massachusetts Institute of Technology 
in Business and Engineering Admini 
stration 

His company, which he helped to 
organize, concentrates on peace-time in 


dustrial uses of atomic energy. 


Engineering Groups Co-sponsor 
Conference and Exhibit on 
Magnetic Amplifiers 


A special Technical Conference on 
Magnetic Amplifiers co sponsored by 
the AIEE Committee on Magnetic 
Amplifiers, the IRE Professional Group 
on Industrial Electronics and the ISA, 
Central New York Section, will be held 
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Get out of the Magnetic Doghouse 


with MUMETAL Shields 


Mumetal shields will give instant 


Write for 
your copy 
"MAGNETIC MATERIALS” 


This 32-page book contains val- 
uable data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
Seabee ka full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. EM75 


READER INQUIRY SERVICE CARDS, PRECEDING 


relief to interference caused by 
fields. This 


material can cure many troubles— 


extraneous magnetic 


solve many a problem for you. 

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans- 
formers, hearing aid diaphragms, 
instruments,wireandtaperecorders, 
etc. For properly heat treating Mu- 
metal, we can also offer commer- 
cial hydrogen annealing facilities 


A fund of technical data on 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


BACK COVER 


7 


shields and other applications for 
Allegheny Mumetal is available— 
let us help with your problems. 

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and electrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili- 
ties for lamination fabrication and 
heat treatment. @ Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


Ad 


STeeig FOR THE 
FLectRowic AGE 


247 
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Technical assistants 


fr ELECTRON 
TUBES 


The Electron Tube Laboratory 
is engaged in research 

and development in 

the fields of direct-viewing 
storage tubes and EA 
microwave tubes. The ; \' 
personnel comprises men 
with many years’ experience 
in the field of electron 
tubes and their applications. 


Very new de velopments inimi 
crowave ind display tubes have 


] / . 
created a number of openings You should qualify 


it the res rch and ke velop- ina 3 f the 
nat) 0 


mecnt level tor Laboratory As- 
istants. At Hughes, engineers, following area 
CICHUSTS ind technician ck 


ve kk p the if vlc is from ince potion Electron Circuitry and Test 
Equipment Construction 


Mechanics and Benchwork Skills 
Tube Fabrication Techniques 
High Vacuum Techniques 


to quanut production Thus, 
issistants Working with clectron 
tubs products have unlimited 


cope for applying their talent Microwave Testing 


ind skills to a wide range ot Tube Chemistry 
military and commercial uses. Precision Assembly 


SCIENTIFIC STAFF RELATIONS 


HUGHES 
RESEARCH ano DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 





in Syracuse, N.Y. at the Syracuse Hotel, 
Apr. 5-6 

Technical Sessions, exhibit of mag- 
netic amplifiers, components and as- 
sociated products, and a banquet are 
planned. 

The first technical session, tutorial in 
nature, will consist of four papers. The 
remaining three technical sessions will 
each consist of papers covering the 
subjects of materials. components, 
theory and applications. 

Among these are: “Core and Lamina- 
tion Shape Factors in Magnetic Am- 
plifier Design.” by H. R. Brownell, 
Magnetic Metals Co., Camden, N.J.;: 
“Correlation of Hysteresis Loops, Core 
Tests, and Magnetic Amplifier Control 
Characteristics.” by W. J. Muldoon, 
General Electric Co.; and “Magnetic 
Amplifier Controlled Regulated Reecti- 
fiers,” by H. L. Goldstein, R. ‘§ Lowell, 
Bell Telephone Laboratories, Inc. 

In other papers such topics will be 
discussed as: “Regulated Power Sup- 
plies with Silicon Junction Reference,” 
by D. Scorgie, Westinghouse Electric 
Corp.; “60 Cycle Self-Balancing Mag- 
netic Servo Amplifier,” by W. A. Gey- 
ger, Naval Ordnance Laboratory: and 
“Magnetic Amplifiers for the Control 
of Servo Motors,” by A. R. Perrins. 
Yale University. 

In all, 19 papers will be delivered 
at the four sessions 

Information may be obtained from 
( KF. Spitzer, Building 3, General 
Electric Co., Electronics Park, Syracuse, 


N.Y 


Electronics Manufacturers Elect Officers 


Electronics Manufacturers Associa 
tion, Inc., recently elected as president 
I. A. Mitchell, United Transformer Co. : 
Hyman Winograd, Presto Recording 
Corp. was chosen for treasurer and 
Allan C. Bernstein, Adams _ Labora- 
tories, Inc., named secretary. The as- 
sociation has its headquarters at 598 


Madison Ave., New York. 


Aluminum Association Elects Officers 
at Annual Meeting 


Everett G. Fahlman, Ohio foundry- 
man whose company pioneered in the 
permanent mold casting process, was 
re-elected president of The Aluminum 
Association at the annual meeting held 
during January in New York. 

Arthur V. Davis, chairman of the 
board of the Aluminum Company of 
America, Miami, Fla., was re-elected 
chairman of the board. Archie P 
Cochran, president, Cochran Foil Co 
Inc., Louisville, Ky., and John W 
Douglas, president, Republic Foil and 
Metal Mills Inec., Danbury, Conn., were 
re-elected directors-at-large to serve 
three-year terms and C, A. Macfie, 
president, Revere Copper and Brass 
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AN IMPROVED MAGNET WIRE... 


ROEBLING ALKANVAR...or 





















CLASS |p TEMPERATURES 


ROEBLING ALKANVAR brings motor and 
transformer manufacturers a film insulation defi- 
nitely superior to other heat-resistant films cur 
rently available 


Here are some of the facts about ALKANVAR: 
@ Operating Temperature........ “Hot-spots”’ 
to 150°C 
@ Dielectric strength; adherence & 
flexibility; scrape & solubility tests . . Excellent 


;- @ Heat shock... cc ccscssces as good or better 
S than other class “B’ films 
S @ Cut through (Navy Test)........... reaches 


225 C-260°C before shorting 


Write for full information about Roebling 
ALKANVAR, the class “B” improved magnet 


wire, 


Dah eh Rida 


" 
Mi 


ee hk an ana 


hai 


ROE EE Li Ric 


Subsidiary of The Colorado Fuel and Iron Corporation 
JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 3, NM. J. @RANCHEGS: ATLANTA, 934 AVON AVE. + BOSTON, 11-15 STILLING OT. « CHic 4G0,6626 


W. ROOSEVELT RO. + CINCINNAT!, 3263 FREOCONIA AVE * CLEVELAND, 13226 LAKEWOOD HEIGHTS BLVD. + CENVER, 48401 JACKEON BY. + OeTROIT, 16 


FISHER CLOG. + HOUSTON, 6216 NAVIGATION BLVD. + LOB ANGELES, 6340 £€. HARBOR BT. + NEW YORK, 19 RECTOR BT. + GOESBA, TEXAS, 1920 £.2N0 
ST. © PHILADELPHIA, 230 VINE BT. «+ PITTSBURGH, 1723 HENRY WwW. OLIVER @L0G * BAN FRANCISCO, 1740 17TH GT . SEATTLE, 900 . 
1ST AVE. B. ¢ TULSA, 321 NM. CHEYENNE BT. + EXPORT SALES OFFICE, 19 RECTOR ST.,.NEW YORK 6," ¥ « , 

—— 
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Inc., New York. was elected to serve 
three years. 

With an impressive record in public 
service, Production Authority and a 
\ member of the similar committee for 
\ the O.P.S. Mr. Fahlman in 1953. ae- 
cepted the appointment as Deputy Di- 
+ . rector of the Aluminum-Magnesium 
Vin | sleevin Div., Business and Defense Services 
Administration, later becoming Acting 

Director and then consultant 


Small Lot Metal Stamping Institute 
NO CUT-THROUGH Elects E. J. Skramstad Officers 
in At a recent meeting of the Small 


Lot Metal Stamping Institute, E. J. 
30 CE at 105°C Su (> & RIOR Skramstad, Federal Tool & Manufac- 
turing Co.,, Minneapolis was elected 

president 








The Institute was organized to set 
up standards for the industry and to 
promote wider usage of short run 
slampings 

The Institute was incorporated in 
Jan. 1955 with these charter members; 


V. A. Boker & Sons, Dayton Rogers 


e Ps Manufacturing Co., Kederal Tool & 
\ a | Manufacturing Co. and W. L. S. Stamp 
ay Td e ing Co ot Cleveland: Duplicon Co.. 


Inc. of Westboro, Mass. and Short Run 
Stamping Co., of El Monte, Calif. The 
Star Stamping Co., Cleveland, was re 


cently made a member of the Institute 
VINYL SLEEVING 


Elaborate Technical Sessions to Highlight 
Welding Sessions 


Elaborate sessions on new develop 
ments in welding engineering will high- 


A remarkable NEW vinyl sleeving that is light the American Welding Society's 


far superior to normal 105°C Grades! annual Spring meeting at the Hotel 
RESINITE SUPER HEAT 125 is com Statler, Buffalo, N.Y., May 7. . 
pounded especially for electrical applica he meeting will be held jointly with 


the fourth Welding Show at Memorial 


tions requiring sleeving that will maintain 
i , , Auditorium there. One hundred and 


its properties under severe conditions eleven engineers will contribute 65 


+" yapers to be read at 2] sessions 
e Tougher. Is not cut by enamel wire -- 


< Five of the sessions will be co-spon 
loaded to 300 p.s.i. at 105°C for 30 days 


sored by other organizations in the 
e Far greater resistance to oil, varnish, metals field. The welding committee of 

pitch the Atomic Energy Commission will 
co-sponsor a session on nut lear reactor 


Superior heat-aging properties components, and the metals engineer- 


Non-inflammable ing division of the American Society 


of Mechanical Engineers will co-spon 
e Dielectric strength 1000 volts; mil aver sor sessions on welding of dissimilar 


age—wet or dry materials, welding of stainless. steel, 
e Noncorrosive with copper or aluminum and related problems 


Advance registration cards and hotel 


Ask your Resinite Representative or write information may be obtained by writ 
ing the American Welding Society, 33 


West 39th St.. New York 18 


' = ‘ Metal Powder Association to Hold Show 
[) in Conjunction With Annual Meeting 

= = Tentative program for the Twelfth 

e im i al ik t Annual Meeting of the Metal Powder 

A ssor lation has now been released. 


RESIN INDUSTRIES, INC. SANTA BARBARA, CALIF. The meetings will be held at the Hotel 


TIM RUM MUM LM Um Uma em mt) rar atari Tt Cleveland, Cleveland, Ohio Apr. 10-12. 


for samples and performance data 


In conjunction with it, the 1956 Metal 


290 MARCH 1956 ELECTRICAL MANUFACTURING 





No. 1 of a series 


The problem was one of providing 
warning if blood under refrigeration 
was subjected to temperatures below 
32°F or above 48°F. Here’s how 
Fenwal Thermoswitch units solved it. 

Fenwal Thermoswitch- units were 
connected in parallel series. The regu- 
lar type #17000, which opens on 
temperature rise, closes when the 
temperature falls to its setting of 
32°F. The inverse type Fenwal 
Thermoswitch unit, which closes on 
temperature rise, when the 
temperature rises to its setting of 
48°F. Between 32°F and 48°F, both 
Thermoswitch units are open so that 
no alarm is given. 


How Fenwal 
Thermoswitch” Units Operate 


In Thermoswitch thermostats the 
activating element is the 
metal shell which encases the contact 
elements. Changes in temperature 
cause the shell to expand or contract 
instantaneously. This exerts either 
tension or compression on the struts, 
causing the contacts to make or 
break a circuit. Control in the Fenwal 
Thermoswitch units is calibrated at a 
given shell temperature by turning 
the adjusting screw until contacts op- 
erate. 

Fenwal Thermoswitch Controls are 
constructed as either tension or com- 
pression operated with regular or in- 
verse contact arrangements. 


closes 


control 


REGULAR 


TENSION OPERATED 


"4 
REGULAR of 


Sy INVERSE 


COMPRESSION OPERATED 
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FENWAL THERMOSWITCH UNITS are installed in this 
blood bank to prevent blood from freezing. Compact 
Fenwal units are easily adjustable, highly resistant 
to shock and vibration and are totally enclosed 
against dust and dirt 

Tension operated units may be 
subjected to momentary tempera- 


ture exposure of 100°F above their 
set point. They also may be subjected 
to any temperature below their set 


110 VAC SOURCE 





point without danger. Tension op- 
erated Fenwal Thermoswitch units 
may be set below 0°F but compres- 
sion operated units are recommended 
if rapid temperature changes in ex- 
cess of 100°F or extreme temperature 
overshoots are to be encountered. 
The Fenwal Thermoswitch Con 
trol is constructed silver 
contacts mounted on, but electrically 
insulated from, 
struts of low coefficient. 
This element then 
mounted under tension or compres 


with two 


curved nickel-iron 
expansion 


assembly is 


CONTROLS TEMPERATURES .. . PRECISELY 








| 


How to Keep Blood From Freezing 


Showing the broad application range of Fenwal Controls 


sion in a seamless drawn brass or 
stainless steel tube. The amount of 
tension or compression is variable, 
depending on the position of the ad- 
justing sleeve and the temperature 
of the shell. 

Fenwal compression operated units 
may be exposed to a temperature of 

100°F indefinitely, and to tempera- 
tures 400°F above their set tempera- 
tures for short periods of time. 





Proved Applications 


Fenwal Sales Representatives and 
Engineers have saved time, trouble 
and money in all types of plants and 
laboratories by solving thousands of 


control and detection 
Fenwal Thermoswitch 
units are controlling processes that 
involve liquids, gases and solids. 

Put Fenwal’s reservoir of 
technical know-how to work for you. 
Chances are your problem has al 
ready been met and mastered by 
Fenwal engineers. 

Write for new Catalog No. 500 for 
details and complete product listings 
on Fenwal Thermoswitch Thermal 
Controls, including units discussed 
above, Midget and Miniature ver- 
sions of these, Snap-Action Controls, 
and Indicator Controllers. 


temperature 
problems. 


vast 





i a 
| FENWAL INCORPORATED & | 
| 14 Pleasant Street | 
| Ashland, Ma | 
| lease send me your | 
| Catalog No. 500. Our specifie prob | 
| | 
| lem } | 
| | 
| | 
| | 
| | 
| Name Tithe | 
| Addres | 
| | 
| Gity Zone tate | 
i ‘ 





FANSTEEL 


eed tt da 
ye tet 


eT fe: ry iT 
the Story. rr) 


Dependab 
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Powder Show will be held, at which 
exhibitors will display developments 
in powders, fabricated parts, and 
equipment. 

Among the papers scheduled for de- 
livery are: “Applications of lron Pow- 
ders and Ferrite Electronic Cores,” by 
C. E. Cherry Jr., Metal Powder As- 
sociation; “Replacement of Castings 
by Powder Metallurgy.” by T. L. 
Robinson, Powdereraft Corp.: and “New 
Age Hardenable Brass Alloys Through 
Powder Metallurgy.” by E. A. Ander- 
son. The New Jersey Zine Co. 

H. H. Hausner. Sylvania Electric 
Products, Inc. will discuss in his paper 
“The Applications of Powder Metal- 
lurgy in Nuclear Engineering.” 


Technical Conference on Plastics 
Names Chairman 


Walter J. A. Connor, vice president 
and director of American Plastics Corp., 
has been appointed chairman of a tech- 
nical conference on plastics to be held 
in New York City, June 11-15. The 
Conference will be held in conjunction 
with the Seventh National Plastics Ex- 
position, which will be held at the 
New York Coliseum under the sponsor- 
ship of the Society of the Plastics In- 
dustry, In 

Plans for the Conference include 
technical papers and presentations on 
the use of plastics for radio and tele- 
vision, refrigeration, and other prod- 
ucts, 

Chairman of the exposition committee 
is W. C. Conroy, Erie Resistor Corp., 
Erie, Pa. 


Posteard return cards are pro 
vided just preceding back cover as 
a convenience to the reader in 


obtainin 


New Components and Materials 
Additional data from the sup 


plier of any item reviewed. 


Literature for the Design Engineer 
A copy of any manufacturer's 


publication reviewed 


Feature Article Reprints 
Single copies of selected feature 
articles 


Advertised Products 


More information on any prod 


uct or service de x ribed. 
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Enjay Butyl Cuts Cable Costs 


The rapidly expanding use of Enjay Buty! 
in underground cable insulation is still 
another example of how it cuts costs... 
and does a better job. 

Knjay Butyl high voltage compounds 
have extraordinary resistance to ozone and 
corona. They show high insulation resist- 
ance, are very stable to temperature 
change, and have power factor and dielee 
tric properties which are superior to other 
materials. 


insulation Exceptional low 


temperature flexibility, excellent resist 


’ 


ance to heat and aging, and resistance to 


ENJAY COMPAN 


District Office 


36 SUCCESSFUL YEARS OF 


I yale 


moisture absorption and abrasion are still 
further benefits. 

Enjay Butyl offers three outstanding 
features: 


definite 


ercellent electrical properties, a 


price advantage, and immediate 


availability. They may well help yow in 
cutting costs and increasing the periorm 
Get all the data on 
versatile, low 


the 


today. Take advantage of 


ance of your product 


this extremely cost rubber 


by contacting Enjay Company 
our complete 
facilities and skilled 


laboratory technical 


assistance, 


Y, INC., 15 West Sist St., New York 19, N.Y. 


Portage I 


ih {kro Ohio 


LEADERSHIP IN 


SERVING 


BUTYL 


Butyl i the u 


rubber with outeatanding resistance to 


ken ay per durable 


aging « abrasion « tear 


¢ chipping 


I 
* cracking « ozone and corona « 


chemical ¢ gan © heal « cold 


e sunlight « moisture 
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THis is 


CYPAK 


the most revolutionary industrial control 
advance in 25 years 
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dad Edda dT, 


Just two years ago, production and control engineers alike dreamed of the Write today for your free copy 


*s* . y e) } 4 ( f f al 

possibilities of a relay with no moving parts. A reality today, Westinghouse . Ao aw - oe a 

CYPAK introduces static control from units that fit the palm of your hand Westinghouse Electric Corpora 

CyYPAK control has no moving parts to wear, corrode, jam or otherwise ae 3 Gateway Center, P. O 
Sox 868 


5 : : ; , Pittsburgh 30, Pa. 
cause failure. In addition, CYPAK refines the relay art through making use 
of basic logic functions. 


The result static control with life at least 15 times that of conventional 
relays. While twenty million open-close cycles is usually the maximum life 
of a mechanical relay, CYPAK systems can handle that many cycles in day 

without a trace of fatigue. 

Sesides eliminating maintenance and down time, CYPAK opens new oppor 

tunities for broader, more complex control. Look into these advantages of 
CYPAK by calling your Westinghouse sales engineer. 


* Trade-Mark 


you CAN BE SURE...1F ITS Westinghouse 
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To the man who 
is responsible 
for precision 
production... 


brochure 
provides 
important 
information 


Write for 
your copy 
NOW! 


over with the 
newest developments in today’s 
advanced machine tool engineer 
ing the versatility of operation 
in engineering and building for 
America’s largest manufacturer: 
Ye this brochure be js ON your 


for current quote oO and 
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Send us your prints 
for Engineered 
Quotations 
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Editorial Reprints 


\s manuscripts are projected for pub 
lication in each issue of ELecrrical 
MANUFACTURING, the board of editors 
determines which editorial article are 
to be made available to readers in re 
print form 


Available reprints of articles in this 
and previous issues are briefed here 
Any regular ELectrricaL MANUFACTUR 
ING reader qualifies for one copy of all 


single-article reprints, without charge. 


The numerals shown in reprint list 
ing correspond to the numbers shown 
on post ards ime orporate d in the Reader 
Inquiry Service Cards facing back cover 


page. Readers should circle those num 


REPRINTS NOW AVAILABLE 


Components for Transistor Circuits, 
March 1956, 12 pages 


representative components 


Review of 
devel 
oped under the cognizance of the 
Signal Corps Engineering Laborato 
ries especially for use in transistor 
militar 


circuits for applications 


(208 


Special Purpose New Plastics, March 
1956, 16 page 
plications of molding compounds, 
moldable heet 


pounds spec ially deve lope d to meet 


Properties and ap 
elastomeric com 


severe performance requirements 
Included are the dially] phthalate 


reSHIs CPpOXxy molding compounds 


glass fille d 


silic one 


irc-resistant phenolics 


phenolic S vlas silicone 


bearing allo conductive plastics. 


207 


Adhesives as Design Tools, February 
1956, 12 page Applications and 
idvantages of adhesive in the cde 
ign of electrically energized equip 
ment are discussed, Basic proper 

ties of major classes of adhesives 

ire summarized, optimum combina 
adhesive ind 
urtace ire charted, selection fac 
inalyzed Applic itions de 


scribed (206 


tion ot 


specified 


tors it¢ 


Squirrel-Cage Induction Motors Under 
Duty-Cycle Condition 
1956, 12 


rived for calculating rotor accelera 


February 


Formulas ure ce 


naces 
pak 


/ 


On ind decele ration losst Sas We I] 


is stator losses, then translated into 
temperature rise, which determines 
ile opel! ition. Case histories also 


take load inertia into account. (205) 


bers indicating the reprints desired. 

If multiple quantities of these re 
prints are desired, the rates to govern 
are indicated. Remittances must a 
company all orders. Larger quantities 


special quotation 


Cost of 
Single Subject Reprints 
Vo. of Number of pages 
Reprints 1-12 16-32 
] Gratis Gratis 
9 $2.00 $3.75 


3.50 6.00 


mele 12.50 


Magnetic Amplifiers in Industrial Con- 
trol Systems, Parts I and II, No 
vember and December 1955, 16 

Describes in fundamental 

terms the operation of basic mag 


pages 


netic amplifier circuits, then pro 
ceeds to explain the many auxiliary 
windings that may be added to 
convert the basic unit into a high 
Circuits for 
(210) 


precision — re gulator. 


actual regulators are given. 


Artwork Procedures in Printed Wiring, 
January 1956, 8 pages. An analysis 
of the dependence of the quality 

finished 

printed wiring board on the original 
artwork procedure for making the 


and preciseness of the 


master drawings. Design consider 
ations are discussed, and several 
methods for single-board, short-run 
and high production output are 


described and illustrated (209) 


Precision Potentiometers—Characteris- 
tics and Limitations, January 1956 


teview of various types 


12 pages 
of precision potentiometers defini 


tions and terminology 204) 


Digital Computer Principles, Decem 
ber 1955, 12 pages. This primer 
establishes elements of the binary 
number system, treats decimal to 

conversion ind 


binary provides 


computer definitions and symbols 
A “must” for designers of control 
systems ¢ mploying computer tec h 
niques ind components (203) 
Evaluating Electronic 
December 1955 5 


pages. Des¢ ribes systematic method 


System for 
Components, 


of components selection based on 
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These curves tell a straight story! 


Do you find such insulation adhesive 
terms as thermosetting, heat-resistant, 
and solvent-resistant confusing at’ times? 
For instance, the difference between a 
pressure-sensilive tape with a “‘thermo- 
setting’? adhesive and one with “heat- 
resistant”? adhesive? 

The difference in holding power of the two is 
graphically demonstrated in the chart above. A 
“heat-resistant” adhesive simply has a higher-than- 
average softening point. For many applications, 
where not subjected to high temperatures, tapes 
with conventional or heat-resistant adhesives may 
offer adequate holding power. But if extreme or 
prolonged temperature is the problem, you need 
“Scotcn” Brand Tapes with 3M Thermosetting 
Adhesive. 


The “thermosetting” adhesive on “ScorTcn” 
Brand Tapes is soft enough at application to be 
pressure-sensitive — tapes stick at a touch. When 


subjected to heat, however, a positive chemical 


change takes plac e which increases the adhesive’s 
bond strength 
infusible bond. 


it develops into a firm, insoluble 


Once cured, 3M Thermosetting Adhesive holds 
under extreme operating heat without softening . . 
has high bond-strength for anchoring leads 
bakes dry to prevent throw-out resists action of 
solvents, waxes, and varnishes. The only tapes com 
bining all four of these advantages are “Scorcu 


Brand Tapes with 3M Thermosetting Adhesive 


Why not let us show you how 3M Thermosetting 
Adhesive ‘Tapes can give better performance in 
insulating your products? Just write on your letter 


head to 3M Co., St. Paul 6, Minn.. Dept BY-36. 


These “Scotch” Brand Insulating Tapes have 3M 
Thermosetting Adhesive: No. 27, Glass Cloth Backing; No. 
28, Acetate Cloth Backing; No. 29, Cotton Cloth Backing; 
Nos. 38 and 39, Treated Paper Backings; No. 56, Poly 
ester Film Backing. 


The first true thermosetting adhesive COTCH ° 
... still the industry standard... found Fle t | a od ct 
only in... C rica [ u S$ 


BRAND 


The terms “Scotcu” and “3M” are registered trademarks of Minnesota Mining and Manufacturing Co., St. Paul 6, Minn 


Export Sales Office: 99 Park Ave., New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario 





Noise Free 
A.C. Power! 


NEW CURTISS-WRIGHT 


DISTORTION ELIMINATING 
VOLTAGE REGULATOR 


@ Reduces typical power line distor- 

tion to less than 0.3% 

@ Furnishes 1.4 KVA of distortion-free 
power 

Electronically regulates 115 V out- 

putto *1% 

Recovery time less than 1/50 cycle 
Provides additional 4 KVA of ~1% 
electromechanically regulated 
power 
Electromechanical time constant 
only 0.6 seconds 
Electromechanical regulator, unlike 
usval magnetic voltage stabilizer, 
introduces no distortion or phase 
shift 


Here at last is the ideal solution to the 
disturbing problem of harmonics and 
low 

115 V 


compact 


Irequency noise 


, OO cps 


appearing in 
power sources. In one 
package, every 


obtain both 


laboratory 
can now 


1) distortion-free 
when needed, and 


regulated power 


imultaneously 


’ 


) a large supply of ek 
gulated 
tions where 


tolerable 


tromechan- 


ically re power for applica- 


normal line distortion is 


In addition to its general laboratory 
utility, this 


for preventing 


instrument ts ideally suited 


instability and inac 


curacy in a.c, Computer 


Many other applica 


model also 


tem null- 
ing operations 
0 \ 

Immediate delivery 
Carlstadt, N. J 


tion available 
S1.689 f.o.b 


Write for details 


Component & Instrument Department 


7 
tiecrRonwics Divistown 


HO 


CORPORATION + CARLSTAOT Ww I 


numerical values for five attributes 
reliability, availability 


ity economy 


compatibil 
and re produc ibility. 
Weighting factors are assigned for 


conditions of operation (202) 


Research 
1955, 
J he 


erie 


Dielectrics— 
1955, 12 


article im the 


Progress in 
De ct mibe I 
latest 


pages 
annual 
of reports on the meeting of 
the Conference on Electrical Insula 
tion. The and 
interpretation highlights work done 


on corona effect 


on-the pot 


tinimnary 


breakdown studies 


ih Wase ind liquids silicone mate 


(201) 


rials and ferroelectrics. 


Nuclear Batteries, November 1955, 8 
report from Wright 


velopment of power 


Progre 
Field on the de 


sources 


pa 


utilizing radioactive isotopes 
Solar batteries 


Commercial and 


as energy clements 
are also discussed 

semicommercial types offered by in 
illustrated and described 


(2:33) 


dustry are 


Simplified Design of High-Tempera- 
1955 


Detailed proce dure for 


ture Transformers, November 
12 pages 
tem 


estimating and 


temperatures 


perature yradients in 


power trans 


formers for electronic 
Charts 
are used 


kva 


cyiie new 


equipment 
diagram and 1 nomograph 
powell 


For | 
voltages to 50 


outputs to 5 
kilovolts fre 
to 2500 cps; at 
low as 1.32 
70,000 ft altitude 


up to 200 C, (232) 


from 25 
mospheri pressure as 
in. Of mercury 


ind te mper itures 


Analog Computers for Machine Con- 
trol—Parts I and II, 
October 1955, 20 pages 

ibilities 


August and 
Points out 


the pos created by 


exten 
ive military research and develop 
that have 


compute I 


ment 


program made a 


rich store of technology 


and available 


proven 
to the 


tich 


comporne nits 


equipment designer Ay 


explain workings of basic 


component ind describes how 


mathe 


(231) 


eTvo individual 


perform 
matical Operation 
Evaporative Spray-Tower Technique 
for Electronic Equipment Cooling, 
October 1955 12 pages \ 
cooling developed by the 


Navi ] cle 


he at 


new 
tem of 
cribed Simultaneous 
utilized 
he if 


(229) 


ind mass transter 


i rit meat for rel 


Meter 
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Correcting Readings on Servo 
Tests, S¢ 


orrection 


und Gyro ptember 


he power consun 

+] , } ’ ] ' 

mw met ubstuntial ce 
the mot 

of small 


mstrument 
veloped at M.L1 
therwise tedi (228) 
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INSULATION 


UleSt 


RELIABI 77 


HYPOT for High 


Potential Dielectric 
Strength Testing 
HYPOT Juniors 


1ously variable 


, > contnt m 
e Voltage xximum ¢ Fully 


na 
from zero tO iT a 
B »parate vise , 
Portable ¢ SP AGE, pREAK. 
OWN SHORTS * 13 pve 
with output ranges to 10, 


V.A. 
] Cc; capaciues to 500 
—v" e Non- destruc 


tive © Virtually 
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use 


cations of L 
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Bulletin 
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VIBROTEST 
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I Ush-button c auion e Fy] 
* No crar rd 
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on king 
le veling  Self-conta dbs 


POwWer SOUrCE @ 36 


ranges 
Many Model, wai n eohms 1 
D.¢ Voltage 
and ohm ranges e 
W heatstone bridge 
Combinations 
Rugged ¢ 
Accurate 


and 
ranges 
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Write for 
Bulletin 24 
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3794 W. Belmont Ave., Chicago 18, lil. 


FAC TURING 












NOTHING can equal Stainless Steel 
~~ ar = i 





FOR EASY CLEANING. In this textile plant 
of W. J. Dickey & Sons, Inc., dyeing time 
and costs have been cut 50° with the use 
of Stainless Steel equipment. When colors 
are changed, tanks don't have to be boiled 
out. With its smooth, dense surface, Stain 

less can be cleaned easily and quickly 


FOR CORROSION RESISTANCE. The Norwich, N. Y. plant of Norwich Pharmacal 


Company is a magnificent display of Stainless Steel. Shown here is a Stainless 
Steel filter, used to separate mother liquor from the solids of furoxone. Here 
Stainless outlasts any other practical metal by two to one 


ae ;m 
No other design material can match Stainless Steel in its combina 
tion of desirable properties: corrosion resistance, strength and FOR CONSUMER APPEAL. Now, just about 
hardness, beauty, cleanability and easy fabrication. When buying every housewife knows what Stainless Steel 
Stainless, remember that United States Steel offers the widest range ‘= When she sees the Stainless tub in this 
of types, finishes and sizes available in the United Stat 1utomatic laundry, made by Speed Queen 
Corp., Ripon, Wi she knows that there 
TOG ap T VOC OTT is nothing to corrode. She knows, too, that 
SS S | AIN | |: SS S | | | | the Stainle tub will stay bright and clean 

{ h 4 b i L d db h b d d d and will last forever 

SHEETS . STRIP PLATES - BARS - BILLETS PIPE TUBES wire SPECIAL SECTIONS 


UNIT & DO S TATE S S$ TEE L 
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Current-Rectifying Devices, Septem- 

GULTON RESEARCH-ON-THE-PRODUCTION-LINE AT WORK.... INSTRUMENTS ber 1955, 20 pages. As a selection 
a ‘ guide, this comprehensive staff re- 

port has been prepared to provide 

_— the user with comparative operating 

wr data on all types of power rectifiers 

al vacuum, gas and mercury tubes; 

selenium and copper-oxide metallic 

rectifiers, and the newer germanium 

silicon types (227) 


iring Harness Practices, July 1955 
1 pages Describes recommended 
practices for the layout, tieing and 
installation of wiring harnesses and 
shows how careful design can fa- 
cilitate testing and inspection and 
improve service reliability of equip 
ment. (226) 


Flexible Couplings for Motor Drives, 

July 1955, 8 pages. Operating prin 

ciples and selection factors of some 

principal types are presented in this 

review. Many design variations are 

GREIBACH MICROAMMETER MODEL 500 to be found in these basic types, 
all intended to compensate for lim 

ited misalignment resulting from 

poor mounting of motor ind driven 


f member, wear, thermal distortion 
s and load deflection. (223) 


Design of D-C Tractive Electromag- 

’ nets, July 1955, 12 pages. Simplified 
»-»--Can’'t impair its accuracy cilia Mis: iebkacion ekeaiaenel: 
nets using curves plotted from data 


THE PROBLEM Test readings from outlying control points are vital on variety of practical magnets 


to a leading processing company. Servicemen make frequent field Inte nded for the occasional de 
signer. Typical problem is solved 
(222) 


trips, by truck, to obtain necessary information. But, even short rides 
over rough, unpaved roads caused conventional meters to lose ac 
curacy and become damaged . . . often making it impossible to Effects of Water Immersion and Hu- 
collect reliable information. Maintenance costs were staggering : midity on Thermosetting Laminates, 


% » 1055 > wen , : 
the meters spent more time in repair than in service July 1955, 12 pages. Re sults of 
evaluation program including 


THE SOLUTION Greibach engineers answered this and hundreds of graphs and tabular data by Mate 
similar problems by developing an extra tough line of meters with a rial Laboratory, New York Naval 

. Bifil 5 b dit th he NE ea leah, Shipyard, on Navy grades of phe 
unique Bifilar Suspension so rugged it withstands g's shoc cain tine Reitteahe aah alia 
without damage or loss of accuracy .. . never needs recalibra- cone laminates under various test 
tion in normal use. Greibach meters are electrically rugged too! conditions (220) 


Accidental overloads to 100,000% can’t harm them .. . full scale sen- 


icati ‘actors for Two-Phase 
sitivities to one microampere and accuracy better than 0.25% are Application Factor 


Servo Motors, June 1955, 12 pages 
. > 9 2 > > > i 
easily attained . . . 0.1% increments are readable without tapping Discussion of the operating chara 


The light beam pointer can be viewed from any angle accu- teristics and the principles of opera 


rately ... parallax problems are ended! Greibach meters are manu- tion of two-phase induction motors 


. { | 
factured in a wide range of sizes and types for current, voltage, used as control elements in feed 
back systems. A minimum of math 


resistance measurements in standard, thermocouple, edgewise panel : 1 19 
ematical analvsis is « mpioved (218) 


and differential units. Their extremely dependable operation is perfect 


for systems’ work 


oday 


Multiple Reprints 


basic materials, instruments or complete systems to fill difficult or unusual requirements Multiple Reprints reprints or com 


Gulton Industries’ Research-on-the- Production. Line makes possible instant tailoring of 
x ndiums into which are combined 


GRE! BACH corporation Tel ease 


the nominal prices indicated in each 
«t) GULTON INDUSTRIES. INC) Metuchen. New Jersey ’ 


POneens maATERALS ESEARCH. ELECTS Pont a STeUMENTS an s ano ; listing. Orders must be accompanied 
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Reliability in Printed Circults.... 


~ 11541 
COPPER-CLAD LAMINATE 


* BETTER BOND STRENGTH 
* RESISTS HEAT DURING SOLDERING 
*« BETTER PUNCHABILITY 


* MORE CONSISTENT 
DIELECTRIC 
PROPERTIES 


* CLAD ONE OR BOTH SIDES 


* AVAILABLE IN FLAT, 
UNWARPED SHEETS 


G-E TEXTOLITE Grade 1154 
tant laminat ar oned for ; 


tron apphicati 


When faced one or both sid th copper foil pane 
PENTOLITI 
ior printing ana 


treneth of G-E TEN TOLITI 
eatl t t ( { fabricats 


-E TEN TOLITE 11541 also offers high h 


eat 


when the properties have to be right 


General Electric Company 
Laminated and Insulating Products Department 
specify G-E Textolite Section EML-36, Coshocton, Ohio 


Please send me technical data on G-E Textolit 


I ‘ for pri ted circuit 
Progress /s Our Most Important Product iain hares pan 


ir representative call 
aminated Sheet ubesar elrrathene® 
r jlat 


G-E Texte te® | jRod 


T 





precision, deep drawn 


KOVAR 
PARTS 


— from 1/4” dia. and 3/4 
deep, .025” thickness 


Consult the Engineering Company for 
quality parts or sub-assemblies of steel, 
aluminum, copper, brass, kovar, nickel 
and monel, Fast, economical service on 
long or short runs. The most modern 
machines and micro-precision tools 
assure highest accuracy. 


| 
| 
| 


bs remittances. Large quantities 
sve ial quotations. These multiple 
reprints are listed by titles, immedi 
ately following the single article 
reprint listings. Address: John A. 
( impbell Director Reader Service 
ELECTRICAL MANUFACTURING, 1250 
Sixth Avenue, New York 20. N. ¥ 


Electrical Insulation and Dielectrics— 


1955, 136 pages. A compilation f 
the most Important arty les selected 
from recent issues of ELECTRICAL 
ManuracturninGc. This volume pro 
vides the engineer not only with 
significant but with current design 
helpful literature. Articles cover 
epoxy casting resins, radiation ef 
fects on dielectrics, fluorocarbons 
results of special evaluation pro 
grams, among other subjects. $3.00 


Designing Servomechanism Systems, 


96 pages. Multiple Reprint No. 3 
Thirteen feature articles or related 
phases of design of feedback con 
trol or servo systems and servo ap 
plications, including the series of 


four articles by Herst. For a com 


plete list of the contents of this 
ebb hed CALE booklet see April 1954, page 358 
nnn a $2.50 


J : : “ 
THE nl 
L e 9] neer| ng CO., 27 WRIGHT ST., NEWARK 5, N. J. Printed Circuits, 71 pages. Multiple 


Reprint No. 8. Selection of 14 
irticles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cir 
cuit elements on ceramic plates 
Other processes described include 
stamped wiring, and sprayed metal 
plated and etched circuits and as 
sociated assembly methods. For an 


We offer you the Relay notated list of articles see page 332 


of the June 1954 issue $2.00 


that eliminates controlled timing 
problems 


% No false contacts Multiple Reprints at Quantity Prices 
*% Non sticking Since handling expenses is a signifi 
a Practically "fail safe” cant cost element in the distribution 

. of these Multiple Reprints, grouping 
% Low cost timer 4 these Multiple Reprin ping 
of orders make possible substantial 


savings in cost per cop For single 


shipments to one address, on orders 
) ‘ iccompanied by remittance the fol 
STEEL MERCURY TIMERS lowing prices per copy apply 


Quantity 
Title 5 25 
Electrical Insulation and 
Dielectrics—1955 2.25 1.80 
Servo System Design 1.25 1.00 
Magnetic Amplifier: 1.35 1.10 
| 


y ‘ } Printed Circuits iw 1.20 


See telephone directory for locel distributor, or write. Price S given above rie lude shipping 


DURAKOOL . INC. charges. Make checks payable to The 
ELKHART, INDIANA, U.S.A, Send for Bulletin 800 


Gage Publishing Company. 
700 WESTON RD.. TORONTO 9, CANADA 
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-LOCK TEENUTS. 


PATENT APPLIED FOR 


@ self-locking 


® vibration-proof 

@ one-piece construction 
® proven effectiveness 
@ highly adaptable 


@ re-usable 


The upper portion of this precision - made Teenut incorporates 
a V-type notch with the circumference of the barrel compressed 
inwardly toward the axis to form a permanent set. This makes it a 
re-usable, prevailing - torque -type, self-locking nut. 

It is a one-piece, self-contained unit in which the self-locking device 
is an integral part of the design. No non-metallic materials or stamped 
parts are used so that the V-lock Teenut is not affected by heat or oils 
and has high tensile strength. 


As the V-lock Teenut does not rely on base load to obtain its friction ( 


grip, it may also be used as a stop nut. (Indentations in base flange a 
are welding bosses). 


UNLIMITED VARIETY 

V-lock Teenuts can be engineered in var- 

ious shapes and sizes to suit customer's 

GRIPPING AREA specifications. Can be manufactured in vol- 

ume... in brass, bronze, stainless steel, alu- 

minum, etc.... with unified screw threads, 

EVERY THREAD IS LOAD CARRYING class 2B, in both coarse and fine thread 
series. Finishes: zinc, cadmium, chrome, 


NORMAL CLEARANCE parkerized, etc. to customer's specifications, 


Bolt spins freely into nut until it reaches grip- 

ping area. Then, spring action creates strong, 
metal-to-metal wedging force, locking threads of bolt and 
nut together to make assembly virtually vibration- proof. 
Bolt may be removed and replaced many times without 
loss of effectiveness in nut. 


The V-lock Teenut is but one of thousands of special purpose fasteners designed 
and manufactured by United-Carr to help speed assembly, cut costs and improve 
product performance. For further information on the V-lock Teenut or for help 


with any other fastening problem, consult your nearest United-Carr field repre- 
sentative or write us for his name and address. 


UNITED-CARR FASTENER CORPORATION 


31 Ames Street Cambridge 42, Mass. 
MAKERS OF FASTENERS 


READER INQUIRY SERVICE CARDS, PRECEDIN 





SEA Atte 


covers the field 
in commutators 


FROM CRANES 
Les) 
VACUUM CLEANERS 


Whether yeur moter requirements 
cell for a large industrial applica- 
Pm mr i 
appliances, you'll find a Kirkwood 
Cemmvutetor te serve your needs 
and seve you money. 


We heve ever 1000 standard 
designs of molded core or steel 

© type commutators ranging 
in size from 9/32" to 50” dia- 
meter...se check with Kirkwood 
before designing a new motor. 


Our engineers will be glad to 
work with you on special applica- 
tions. Send us your prints for 
estimate. I 


WRITE FOR CATALOG NO. 3 


Fig 

low Fo 
‘le KR KWOOD 
COMMUTATOR COQ. 


Over 10,000,000 now in use. 


4655 West 130th Street 
Cleveland 11, Ohie 


Men in Industry 


Donald M. Strathearn, Jr., has joined 


Soreng Division, Controls Corporation 


of America, Schiller Park, UL. as vice 


pre ident ina director ot engineering 


Mi Strathearn who has heen supervis 


DONALD M. STRATHEARN, JR 


ing the design, development and re 

earch of home laundry and = other 
equipment since 1941, was previously 
employed by the Croshe ind Bendix 
Home Appliance Division of Aveo 
Manufacturing Corporation and the 
Norge Division of the Borg-Warner Cor 
poration, holding the position of dire 

tor of engineering for the Bendix Home 


Appliance Division 


Ralph W. Rawson fias joined Fan 
steel Metallurgical ¢ orp., 4 hicago, Ill 
is chief engineer in charge of the com 
pany newly established Centralized 
Kngineering Department, a merger of 
everal cle ipa «le elopment ind lab 
oratory engineering tacilitte A vrad 
tate ol the United state Naval 
Academy (electrical engineering Mr 
Rawson later received a masters degret 
in aeronautical engineering at MI As 
i commander in the | S. Navy he 
has recently been director of industrial 
planning for the Bureau of Aeronautics 
it the Wright-Patterson Air Force Base 
it Davton. Ohio 


General Klectric ha ippointed 
Charles R. Buchwald manager of manu 
cathode 
ray tube plant it Syracuse N y 
Joining the G-E Electronics Laboratory 
in 195] Mi 


upervisor of facilities 


facturing engineering it its 


Buchwald was named 
development in 
the cathode-ray tube sub-department in 
1953. Later. he was promoted to super 
intendent of the cathode-ray tube plant, 
i position he has held until his recent 


appointment. Mr. Buchwald was gradu- 
ated from Union College in 1934 with 
a bachelor of science degree in elec 
trical engineering and in 1935 from 
Harvard University with a master of 
science degree in engineering. 


E. M. Leonard, who had been eng 


gi 


neer in charge of distribution trans- 
former design at Allis-Chalmers, Pitts 
burgh Works, has been promoted to 
chief engineer, transformer section 
Gadsden (Alabama) Works, where new 
transformer manutacturing facilities re 
cently were placed in operation. Mr 
Leonard was employed by the Pitts 
burgh Transformer Co., for four years 
when Allis-Chalmers acquired the firm 
in 1927. He has been associated with 
the Pittsburgh Works since that time 


New technical director of research 
at American Lava Corp., Chattanooga 
lenn.. is James W. Deaderick, who has 
been with the company for more than 
twenty years. A professional engineer 
in the State of Tennessee, Mr. Dead 
erick holds a Bachelor of Science de 
gree in Chemical Engineering from 


the University of Tennessee 


In his new position as director of 
engineering development at Rese Engi 
Philadelphia, Richard O. 


Endres will assume direction of develop 


‘ o 1 
neering ne 


ment of the firm’s line of coincident 
current, magnetic core memory planes 
digital computer plug-in) component 
ind specialized pulse equipment. Mr 
Endres was formerly with RCA’s Engi 
neering Products Division and = co 
iuthor of the recently issued hook 


Transistor Electronics 


Recently named manager of mag 


netic recording research at Armour 
Research Foundation of Illinois In 
stitute of Technology, Harold C. Miller 
will coordinate the Foundation’s ex 
panding research activities in the mag 
netic recording field. His duties will 
include serving as technical liaison with 
licensees using ARE ’s patents Shortly 
ifter joining the Foundation in 1949 
as associate supervisor of the electricity 
ind magnetism section of the physics 
research department, Mr. Miller was 
first named assistant chairman and then 


issistant manager of the department 


William M. Pease has been advanced 
from vice president and general mana 
ver to president of Feedback Controls, 
Inc., Alexandria, Va. Mr. Pease earlier 
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Te Left — Allen-Bradley 
L : Size 7 solenoid con 
| 
: 
i 
: 


tactor used in large 


solenoid starters 


Below — Allen-Bradley 
Size 7 solenoid starter 
with overload relays in 
NEMA Type ! general 
purpose, floor mounted 


enclosure 


ALLEN-BRADLEY SOLENOID STARTERS USE DOUBLE BREAK, SILVER ALLOY CONTACTS THROUGHOUT! 


Sezer up to 300 hp, 220 v; 600 hp, 440-550 v. 


All starter manufacturers use the solenoid construction and double break, 
silver alloy contacts for their lower starter ratings, because experience has 
proved this construction superior to any other. Therefore, wouldn't this expe- 
rience repeat itself with the higher rated starters? 

Allen-Bradley has found this to be absolutely true. Its starters of high hp 
rating are regularly establishing new standards of starter performance. As 
you go from size to size, the operating characteristics remain the same— 
you get trouble-free, long-life performance. 

Standardize on Bulletin 709 solenoid starters—they are Tops in Quality! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont, 
3-56-MR 










rigs PANN 


. ; ; ‘ 
te 70 a te oaa 2 eee ee ey 
shown here in Sizes 0 to 6—all 
equipped with accurate and reliable 


overload relays 


— 


\ 


S|} 1A YS 





ALLEN-BRADLEY STARTERS FOR LARGE A-C MOTORS ARE AS POPULAR AS 
THE BULLETIN 709 SIZE 1 FOR SMALL MOTORS 


Allen-Bradley manual and automatic starters for large squirrel- 


cage, slip-ring, and synchronous motors—both high and low 


voltage —have earned the same reputation for “Quality” for 


5 


A-B avtomatic avtotrens- 
former, reduced voltuge 
starter with cabinet open 
to show control panel. 


which the lower ratings are known. 
Every operating requirement can 
be satisfied, either with indi- 
vidual units or as sections of a 
multi-unit control center. 


Allen-Bradley high voltage starters are rated up to 1500 
hp with voltages ranging from 2000 to 4600 voits. The high 


voltage, synchronous motor starters are self-protecting against 
short circuits up to 250,000 kva y 

on 2501-4600 volts, 3 phase, 

60 cycles. Oil or air break 


switching available. Please write 
for the Handy Catalog. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


A-B multi-unit control cen- 
ter with compartment 
doors open to show various 
types of motor controls. 





had served as vice president and mana- 
ger of the electronic division of Ultra- 
sonics Corp., and director of the Servo- 
MIT. He 
actively participated in the development 
of the MIT numerically controlled mill- 


ing machine. 


mechanisms Laboratory at 


Henry W. Patton has joined Airpax 
Products Co., Middle River, Baltimore, 
Md., as a project leader in the engineer- 
ing department, with responsibility for 
leading the development of spec ial 
electromagnetic devices. Prior to join- 
ing Airpax, Mr. Patton had been with 
Collins Radio Co., in its research and 
development division, where he was in 
charge of special component develop 
ment and quality control of magneti 


amplifiers. 


\ppointment of Robert L. Buttle as 
ceramics engineer in charge of an ex- 
perimental program in electronic prod- 
ucts has been announced by the Jeffers 
Electronics Division of the Speer Car 
bon Co., St. Marys, Pa. Mr. Buttle 
will be headquartered at the research 
and development department of Jeffers 
in DuBois, Pa. He is 
Rutgers University and a member of 


Society 


a graduate of 
The American Ceramic 
has appointed 


Bendix Aviation Corp 


Howard K. Morgan director of com- 
mercial aviation systems with responsi- 
hility for coordinating engineering ac 
tivities of all Bendix divisions on com 
mercial aircraft components, including 
electronic flight systems. He will direct 
advance planning on communications 
and navigation units, such as autopilots, 
the Polat Path 


weather radar and other systems 


compass, airborne 


Dr. Theodor Buchhold, (cerman rocket 
expert has joined G-E 
engineer. Dr. Buchhold came to the 
United States in 1946 to work on a 


| S 


as a consulting 


Government guided missile de 


velopment project at Fort Bliss, Texas 
In his new post, the German-born 
scientist will continue his work in the 


guided missile field 


Speer Carbon Co., St Marys, Pa. has 
ippointed Dr. Lawrence M. Liggett man 
rer ot res irch Dr | iggett was 


ay er 


formerly research supervisor at Wyan 


dotte Chemicals Corp., and was edu 
cated at Central College, Pella, lowa 
and lowa State College from which 


he received his Ph.D 


In his new assignment as manage! 
of equipment development for the Ele« 
Division of Sylvania Electri 


Frank M. Thomas is 


mechanical, elec 


tronics 
Products Ine 
responsible for the 
trical, and electronic development de 


partments of the Division, and the co 


READER INOUIRY SERVICE CARDS, PRECEDI 





How Beryllium Copper Springs keep foods fresher... longer 


A BERYLLIUM COPPER SPRING is the “memory 
cell” of the defrosting mechanism of a 
leading household refrigerator, This small 
flat spring completely eliminates the neces- 
sity for remembering to defrost at the 
proper intervals. Thus, this beryllium 
copper spring functions in the defrosting 
timing cycle of the refrigerator and 
through this increased efficiency, it helps 


keep foods fresher ... longer. 


The design engineers set rigid specifica- 


tions for this defroster-actuating spring. 


They wanted, above all, maximum depend- 
ability and long life. The production de- 
partment insisted on early and frequent 
deliveries after design details had been 
ettled and they wanted them in large 
quantities. And, naturally, the purchasing 
othee demanded lower unit costs! 


There’ 


these pecification But 


nothing too exceptional about 
there 1s, we 
believe, an unusual story in the manner 
in whicl they were exceeded on every 


count! 


I-S Micro-Processed Springs of Beryllium Copper 


were chosen and are still being used for this installation because of their 





You have the identical basic problem 
time and unit costs, plu 


product per- 
formance. We feel that this particular 
| 


spring application, clearly demonstrate 


two important Instrument Specialty fea 
ture (1) our ability to produce a better 
pring, faster and usua at lower cost 
to you, (2) the specialized ability of our 


engimeers to cooperate ith 


ers mt meeting practically any exceptional 
problem that involv 


ur design 


pring-making 


It cost you nothing to compare methods 
aud costs, 


4-way superiority : 
(/) HIGHER DEGREE OF UNIFORMITY AND 


dependability than conventionally-made 


prin 
(2) DESIGN ENGINEER SPECIALIZED 
experience in spring-making, aided in re- 
designing for our exclusive “strip spring” 
technique which permits hardening in 
multiple fixture t a ure the unitorm 
dimen il and elastic performance. This 
also resulted in ubstantial unit-cost 
reducti 
( H IF I-S EXCLUSIVE STRIP DESIGN 
ed irther savu n sub equent a 
e1 ne operation uch as cleaning, 
c and ttachin of the ilver 
contacts and climination of costly hand 
ad ent 
(4) a EXCI IVE TECHNIQUE 
met Is and patented equipment could 
have duced these far superior springs 
t ’ } 


e time limit et by the produc- 
tion department, 


Instrument Specialties o. inc. See ui at the LRE. $ 


254 BERGEN BOULEVARD, LITTLE FALLS, MEW JERSEY 


Telephone Little Falls 4-0280 


BOOTH 
UDIO AVENUI 


For full information on 1-S Micro-processed Springs, consult 
Sweet's Product Design Vile or write for our Catalog No. 9-A. 


\CK COVER 


$07 





MARK 
oay.V ... Every 


U. S. Guided Missile Program 


reaches has used MARK-TIME design 
and manufacturing experience 


into 


Mark-Time design en 

gineers have been called 

hh Pa ‘ upon to create timing units for 

¢ e 4S TT 4H almost every guided missile pro 
gram in the U 5 


These t ning mecha 
nisms perform a number of delayed 
action operations — from activating 
proximity fuses to the rele ising 

of a@ recovery parachute 


jet 


age ronau 


manufactur 


y Bag * 
TIME Write, phone or wire for help with 


iit oy RHODES | 7 your next design problem. Repre 
. aS rj ie 


sentatives in principal cities in 


Hartford 6, Connecticut meS. ® 


nutactured and Sold in Canada by 


PE OTTAWA Ltd, Ottawa, Ontario, Canada 


‘order GTC 
Custom-Specified 


TRANSFORMERS 


NOW ... through a unique method . . . “GTC” represen- 
tatives are prepared to give you on-the-spot answers on 
delivery time, price and all other pertinent details 
to precisely order to your particular electrical and mechani- 
cal requirements and still provide for quick delivery 
Catalog illustrates pro- usually unnecessary 
‘ totype transformer in y realize cost econo 
ec) calls it detail to mies through applica 
on Vv eliminate time - con- tion of mass production 
Custom- suming liaison between techniques to limited 
ain oe your engineers ond ours quontities 
specified e reduce time for proc V simplify and assure 
essing orders because more accurate specify 
somple submission is ing of your requirements 


Write today for the “GTC” representative in your area . . . he'll 
be glad to call at YOUR convenience and show you how to save 
time and money on YOUR transformers. 


ve cel aay 
complete catalog TRANSFORMER eye iae 


is just off press serving industry since 1928 
. » write for 18240 Harwood Avenue, 
your copy. Homewood, Illinois 


Te aia 
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ordination of its mechanization program 
His office is at the division’s head 


quarters and plant in Woburn, Mass 


Colonel Loren E. Gaither, Signal Corps, 
USA (RET), has been appointed di 
rector of engineering of The Magnavox 
Company, Fort Wayne, Ind. Colonel 
Gaither comes to Magnavox from the 
Evans Signal Laboratory of the Signal 
Corps Engineering Lab., of which he 
was director from 1951 to 1955 


Westinghouse Electric Corp. has an- 
nounced in Metuchen, N. J., the ap- 
pointment of Norman S$. Kornetz as 
manager of engineering, television- 
radio division. He comes to his new 
position from that of manager, engi- 
neering Sub-division, where he had 
direct responsibility for all television 
engineering. Graduated from the Mas 
sachusetts Institute of Technology with 
an electrical engineering degree, Mr. 
Kornetz has served as a radio receiver 
design engineer with the Colonial Radio 
Corp., joining Westinghouse in 1945 


At the Kansas City Division of Bendix 
Aviation Corp., Richard M. Somers has 
heen advanced from assistant director 
of engineering to director of engineer 

of the Division. which is engaged 
im thee production of instruments and 
electronic devices as a prime contractor 
for the Atomie Energy Commission 
Graduate from Rensselaer Polytechni 
Institute Mi Somers joined Bendix 
i i staff engineer of its” Eclipse 
Pioneer Division. Teterboro, N. J. He 
succeeds Howard K. Morgan, named 
director for commercial aviation tems 


the corporation 


Crescent Industries, In Chicago 
has appointed Grover J. Beach engi 
neerm manager with upervision of 
its engineering department in the de 
velopment of hi-fi equipment, record 
changet phonogt iphs and tape re 
corders. With the company sinee 1955 
Mr. Beach has been manager of the 
Government Division of Warwick Man 
ulacturing Corp ind has heen as 
sociated with the engineering of eleé 
tromechanical and electronic equipment 
for over 20 vears. having served wit! 


Lear. Inc., Western Electric Co., Phileo 


Corp., and Raytheon 


The Crosley Division, Aveo Manu- 
facturing Corp., has promoted Donald 
B. Nason, who joined Crosley in 194] 
as chief receiver engineer, to vice presi- 
dent and director of Crosley’s govern- 
ment products engineering. During 
World War Il. Mr. Nason was re- 
sponsible for the design, development 
and product engineering of many 
equipments for the Armed Forces 
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New fiber gasket 





provides tight seal under 
high bolt loads... 

at temperatures 

up to 250°F 





Armstrong Accopiac N-520 i new. beater-saturated fiber gasket 





material is cle signed to handle sealing job where heat and pres 








ure might cause ordinary plant fiber gaskets to fail, N-520, for ex 
unple is an economical replacement for sheet asbestos packing te 
ipplication where temperature vo up to Bod | ind bolt load 


ire L000 psi ind higher 





Hlere why \ccopac \ $20 can do the e jobs 






High density: N-S20 is much denser than previously available 


fiber sheets. It withstands test pressures up to LOO,OOO psi with 





out crushing. N-820 contorms well to flange surfaces, maintain 






torque much better than softer materials saturated by conven 


tional methods 












Non-extractable binder: N-S20 has no volatile binder which 





could be lost at temperatures up to 50° «OF. dAts seals propertic 
ire unaffected by the leaching action of contained Huids or b 
ternately wet-and-dr ipplic ition Shrinkage due to binder lo 


vith N-S20 






l climinated 












N-820 is the newest member of the Armstrong Accopac faril 
ind it's already being used in many heavy-duty applications in place 
4 more expensive materials. If you'd like more information about 






\ccopac N-520, write for imple ind data sheet to Armstrong Cork 


( Ompan 7003 Ingersol Street. Lancaster. Penn Ivania 







4 A 4 4 4 


4,000 6,006 8,000 ),000 


LOAD IN PSI 








COMPRESSIBILITY 
recommended for heavy-duty applications where flange pressures will be 2000 


ps 


N-820, less compressible than other Accopac materials 






or more and where temperatures do not exceed 250 F 





Armstrong ACCOPAC 


uscd here ‘ pe formance ount 


NEW! VERSATILE!! Company 


PUSH BUTTON SWITCH with Features Never Before Available 


Briefs 


The Sheffield Corporation, Dayton, 
Ohio, recently dedicated its new Eli 
Whitney Meteorology Laboratory, to 
provide industry with precise measure 
* Easily adapted to individual requirements. ment facilities comparable to leading 
‘ Flexible tools—2 fo 12 stations possible. arin eae | government standards laboratories. The 


r , 7 "4 Ty: “ hy laboratory was named for Eli Whitney 
- [luminated or non-illuminated buttons. da ELF 


Unitas as the American industrial pioneer who 
- Functions fo suif your needs. Interlock. Non dies Weel is: first demonstrated that manufacture of 


4 < r rer w dy t ‘ 2 orf hi s(t) 2s 2 “« 

locking. All-lock and non-lock combinations Peete ye = > a — we = Th b , 
’ oe , y through dimensional contro ve labo 

Interlock and non-lock combinations. eae vibeny: is canal ped stent the peeciaion 


Write for bulletin $-550 & 161 “Fry ee , , of industrial gages and other measuring 
devices to an accuracy of a millionth of 

MULTIPLE BANK DESIGN an inch. Principal speakers at the 

SV ANAS NAA : oute assemblies available consisting of dedication were Deputy Assistant Sec 
mht gongs connected together 0 that enti st retary of Commerce Carl F. Oechsle: 


1324 N. Halsted Street — iMuminated and non-illuminoted P.B Col. William J. Darmody, retired chief 
esigns 


Chicago 22, IIlinois of the Army Ordnance Gage Center at 


Canadian Representative | SEE THESE AND OTHER lrankford Arsenal, and Louis Polk 


Atlas Radio Corp., Ltd NEW COMPONENTS— president of Shefheld 
50 Wingold Avenue | 1956 IRE SHOW—BOOTH 435 
Toronto, Canada NEW YORK——MARCH 19-22 Along with various institutions and 
‘ learned societies, Acheson Industries, 
Inc., ort Huron, Mich., is celebrating 
eg Tey. rer ert an i ae SEF the 100th anniversary of the birth of 
1 iF seats . its founder, Edward Goodrich Acheson 
whose birthday was March 9, 1856 
One of Dr. Acheson’s earliest successes 
was the ce velopment of silicon carbide 
abrasive crystals, known commercially 
as ( irborundum High temperature 
work in connection with that product 
led to graphitization of large masses 
of carbon of definite size and shape and 
out of this came electrodes for electro 
chemical processes and electric furnace 
ipplication, also brushes and other 
forms of electrical contacts. Later 
studie of carbon led to a successful 
method of producing graphite in col 
loidal form. The material is used not 
only as a lubricant, but as a getter in 


ENCLOSURES incandescent lamps and in the = pro 


duction of resistors and potentiometers 


and PA a iS i 4 es Acheson Colloids Company manufactures 


these fine dispersions today 


Standard Price Includes: 


A omplete range from PRIME 


12% 12" to 60 « 90 These new 2. NEOPRENE ASKE Approximately 100.000 sq {ft of manu 
engineered enclosures comply to p 
Jic specifications and are i) ANE 
available to help you solve your 4. MOUNTING LUG facilities of Fenwal Inc., Ashland, Mass., 
junction ben requirements at . APT “ # 
ower prices ive REWS 


facturing space have been added to the 


manufacturer of temperature controls 


We fabricate custom enclosures of all types () and other products for industrial and 


gr aviation use. This acquisition follows 
H. ix COX CO 601-607 eT) ue OF Ww. ‘ le upon ¢ omple oh of a com 
Leb etl ee mae pany’s new research building. The new 


* Send for Standard Size and Price List a isxcrs) space will house production fac ilities 
pre S Sore, Ase for a broadened line of temperature 
th he PPP VA, ta Qe SE P 


controls recently introduce ed by the 





Riveting With a Hammer in 


Blind or Open 


Elimination of special riveting tools can mean 


faster production, lower costs, no down time. 


J. K. BARRY, M. E. 
The use of blind rivets installed with 
only an ordinary hammer from one 
side of the job offers a highly 1M li 
fied method of fastening. Speed, con 


make 


Drive Riveting | referable not only for 


venience and low installed cost 


blind joints, but for fastening many 
parts that can be reached from either 
side 

The Southco Drive Rivet has a cored, 
slotted body with a grooved pin pro- 


truding from its head. When the rivet 


is inserted through parts to be fas- 


tened, the pin is driven flush with the 


rivet head causing the expanding 
prongs to form a blind head behind 
the rear sheet. No further finishing ts 
necessary, since the pin seats itself 
permanently to complete the smooth 


head contour 
Drive Riveting has five major advan- 
tages: 

1. No investment in special tooling 


Applications 


2. No lost time for tool repairs 
4. No limitation on the number of 
men who can install rivets 


{ 


peed comparable to nailing 


Only one man is needed 
Widely used in truck 


door tal buildings and hundreds 


bodies, storm 
of other industrial ap} lications, Southco 
Drive Rivets make a secure 


joint. A wide 


icters and grip lengths is 


vibration 


range of head 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 


C3 Hit the Pin 
<“] rs ATT 


A 

} 

} } 
5 

\ 


, 
‘ 


by 


r \ 
C l AK, 


Rivet Inserted 


~ 
co 
{ 
/ 


Rivet Expanded 


<—Felt, Rubber, Fabric, etc. 


“es : Drawer 


Ferrule 


“No Countersink Needed 


Rivet Rivet 
Inserted Expanded 


{| . Corrugated 
Sheeting ; 


é Purlin 


ly 


7 


Wood 
or 
Plywood 


Ferrule and Rivet 
Form Drawer Pull r| 


[pe 


Rivet Compresses into Material 


ou ¢ Lever 
« Extrusion 


Hinge 


Dimple 





Lid] 
LL 


SOUTHCO Division, South Chester Corporation, 256 Industrial Hwy., Lester, Pa. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVE 





company, with part of the new space 
occupied by Fenwal’s aviation products 


division 


1 50 * | / 50 es All the capital stock of Jessall Plastics 


Inc., Kensington, Conn., has been pur 
op . Fy chased by the Electric Storage Battery 
JPERATING PLATE ih OPERATING PLATE Co.. Philadeln! Re ond a 

TEMPE RATURE TEMPERATURE “* lliade piia i¢ newly acquires 


company will be operated as a wholly 
owned subsidiary. Jessall Plastics pro 
duces standard and custom extrusions 


in a variety of shapes and forms 


Directors of P. R. Mallory & Co., Inc., 

0 c Indianapolis, Ind., and General Dry 

1 50 cS 1 50 + Batteries, Inc., Cleveland, Ohio, have 
agreed to a merger of the two corpora 


OPERATING PLATE OPERATING PLATE tions through the acquisition by Mal 


TEMPERATURE TEMPERATURE lory ol the business of General Dry 
Batteries, Inc. (seneral Dry Batteries 


will operate as a Mallory division under 


its present management 


The promising future for electrical 


appliances and its predicted growth for 

150 ® or es 150 & the next five years were listed by Gen- 

eral Electric as major factors in its cur 

rent investment of nearly ten million 
OPERATING PLATE OPERATING PLATE 


: 4 dollars in expansion and retooling of 
Se TEMPERATURE company facilities in De Kalb, Ill 


foreseen is a growth in annual sales of 
electric sink and home laundry ap 
pliances of at least 35 per cent by 
1960. G-E is also now in production on 
a new fractional-horsepower motor dé 


signed specifically for use on home 


150°C el 


OPERATING PLATI OPERATING PLATE snag Sem, has taken 


rE MPERATURE TEMPERATURE othe lal possession in Evansville, Ind 
of a 972,000 sq-ft plant purchased re 


cently from International Harvester Co. 

Formal acquisition of the Harvester 

- property makes the Evansville corpora 

Sarkes Ta mz iar tion currently the largest in terms of 
working area and employment of the 


seven divisions of Whirlpool-Seeger 


H | G H TC M PE RATU Hy F ees Crea een ee 


SELENIUM RECTIFIERS Opening of new $9500 Fen snd 


Blower Division plant marks the first 
step in a half-million dollar expansion 
program by the Peerless Electric Co., 
Warren, Ohio, producer of fans, blow 


ers, electric motors and electroni 


me Special barrier layer and counter electrode developments have 
resulted in a selenium rectifier capable of operating at plate tem- 


peratures of 150 C-—without derating Fifteen basic cell sizes equipment. Peerless president, Ralph 


provide extreme flexibility of design so if one of the problems Kroehle, predicts that his firm will soon 

in your application is high temperature let Sarkes Tarzian rectifier be producing about 400 different types 
: and sizes of fans and blowers, com 

engineers, specialists on power conversion, consider your require- 


pared to approximately 250 models in 
ments and make prompt recommendation 
the present line 


Baldwin-Lima-Hamilton Corp., Phila 
Write for Catalog 667-—just off the press. Address Dept. M-2 delphia, has announced plans for the 
construction of a manufacturing plant 


sale ee at Waltham, Mass., with construction 
Sarkes Tarzian, a Rectifier Division to be completed by September l. 1956 


415 N. COLLEGE AVENUE, BLOOMINGTON, INDIANA The new plant will devote 102,000 sq ft 


of floor space to the company’s newly 


In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 @ Export: Ad Auriema, Inc,, New York City organized Electronics and Instruments 
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THE LATEST 
NEWS IN 
PRINTED 
CIRCUITS 


New HP Series Copper Clad Laminates Give 
Double Bond Strength — Assure Perfect Circuits 


In Less Dip Solder Time 


Bond strength—12 to 15 pounds! Dip solder temperature 
resistance—30 seconds at 500°F.! These unique features of 
National’s new HP Series of copper clad laminates may well 
evolutionize printed circuits, 

Base of these laminates is National’s Phenolite laminated 
plastic most widely used material for printed circuits. ‘To 
thi Ve apply a new surface conditioning process and a super 
strong bonding adhesive. Result; faster processing and fewer 

ject better printed circuits than any made by other 
method 


[1 
n 


wovide cleaner joints. In service, they minimize bridging 


production, HP Series laminates speed dip soldering and 

in the printed circuit. The high heat resistant bonding ad 

hesive also assures unusual retention of bond strength 

ilter repeated heating and cooling vhich occur 

tronic circuits when current is turned on and off 
Manufacturers using automatic assembly machine 

find HP seri clad laminate ‘ peciall uselul Lhe 

uniformly conditions the bonding surface of 

ic and rolled copper toil. And the speed-up in sol - w at 500°] ” 


) econdse at () 
i sacrificing perfect connections, permit yroductio ' | 


e assembly of printed circuit particularly when cold 


punching grades of Phenolite are u ed, 


WRITE FOR NEW HP SERIES EDITION—PRINTED 
CIRCUIT CATALOG. Etchers and users of printed 
circuits will find the key to better production 


uced cost and improved product im ou 


HP Series manual “Mechanize Your Wi 
Write for free copy to Dept. ¢ 


NATIONAL 


VULCANIZED FIBRE CO. 


Canada: National Fibre Company of Canada, Ltd. + Toronto 3, Ont 


al Vulcanized Fibre « Phenolite Laminated Plast e National Ny 
ation « Kennett Materials Handling Receptacles « Vul-Cot Wastebasket 


hire Textile Bobbir e Vul-Cot Products for the Home 


ial Vuleanized 


nretouched photog: ip! how etlect of 5 second dip older 


conventional copper clad laminate and 


mthe n HP Series laminates made b 
' evere blistering of conven 
irtually unmarred surtace of 


pottom 


older bath is enough to ruin 

laminate Bond lose th if trenevti 
Production become 

HP Serie Copper Cla 


ip to 30 second 


See the new HP Series Copper Clad Laminates at the IRE Show in New York—March 19 to 22, 1956—Booth 777 
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ALLIED’S 


he 
SEALED 


a3 286 


BOYHE 


CNAH 


* NOTE 


PE OF 


TERMINA 


MECHANICAL SPECIFICATIONS 
MOUNTING 
DIMENSIONS 
D E 


| 
f 
| 
| 


oevolloble m all MM type r 


TYPE MOUNTING 


AN” CONNECTOR 
Octal Plug-in 
3)#6-32 Studs 


6) .157 Holes 


ELECTRICAL SPECIFICATIONS 


conTact'comtact | COM DATA 
RATING FORM MAK 
amps MAE D.C. OHMS) OPERT 


POT AC 


AC 





TYPES OF MOUNTINGS AND TERMINALS 





3 STUDS me Ah) 





““AN’’ PLUG-IN 2 HOLE OCTAL PLUG 14 PIN PLUG-IN 


TYPES OF HOUSINGS 





7 Add mL Tet 
OUTLINE re ge eS 
DIMENSIONS: | 
! : MOUNTING DIMENSIONS: 


OCTAGON Loe 0 0 ici e 
OR SQUARE SOLDER TERMINAL OCTAL 6 PIN PLUG 


a r fe g| q 
! |e delete] [Le 
| io = ‘ 


ROUND SIDE ViEw AN” CONNECTOR 14 PIN PLUG-IN 


a ALLIED CONTROL ro 





ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.Y. 





ra) 





POLYPENCO”’ SHAPES 


Get All These Important Advantages 
of Teflon—Plus Low-Cost Fabrication 


No other material is proving so versatile in the electronics and electrical 
field as Teflon 


connectors, stand-off insulators and many other parts as its applications 
continue to expand 


It is now widely used for insulating bushings, terminal 


TEFLON’S OUTSTANDING PROPERTIES 


Dielectric Constant oss ater 
0.0005 
400-500 
4.6x 10 


ae 110°F, to +500°F, 
Water Absorption nil 


Power Factor 

Dielectric Strength, volts/mil 

Surface Resistivity (100°,, R.H.) megohms 
lemperature Range. . 


Chemical Resistance excellent 


POLY PENCO Teflon Shapes are available in rod, tubular bar, tape, 


Slab and flexible tubing—in a wide range of sizes—for fast, easy 


es FABRICATION FROM STANDARD SHAPES 
YQ machining to close tolerances on standard metalworking tools or 
automatic equipment 


“ 
POLYPENCO TEFLON MEANS QUALITY 
. In order after order, POLYPENCO Teflon comes to you with 


uniform, controlled density and maximum dimensional stability. 
Stock sizes available for immediate delivery from distribution 
locations throughout the country 


lake this first step toward a more efficient, economical solution 
to your design problems. Write today for latest technical data. 


THE POLYMER CORPORATION of Penna. « Reading, Penna. 
, 2052 St. Catherine W.. Montreal, P. Q 


T-]R 414. (4-M Nylon, Teflon®, Q-200.5 and K-51 


In Canada: Polypenc Inc 
. 
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Division. The move is expected to in- 
crease efhciency, engineering capacity 
and centralize the efforts of four widely 
separated plants. The consolidation pro- 
gram for the new division is already 
with offices lo- 


under way temporary 


Mass. 


cated in Cambridge, 


New York has 
acquire all the 


Norden-Ketay Corp., 
contracted to assets, 
name and good will of Gyro- 
mechanisms, Inc., Halesite, New York. 
Norden-Ketay’s 


facilities and 


business, 
Combination of preci- 
sion production Gyro- 
mechanisms’ specialized gyro develop 
ment staff is expected to make available 
a new source of advanced design gyro 


components and systems 


Kenneth Van Dyck, 
Van Dyck Associates and 


manager of 
current na- 
tional secretary of the American Society 
of Industrial Designers, has opened new 
offices for his organization in Westport, 
Conn. The firm serves as consultant 
product designers to a number of in 


dustrial organizations 


Full operation of facilities in the 
new 204,000 sq-ft plant of Raytheon 
Manufacturing Company's Chicago plant 
Located at 8311 
. the facilities will be 
steel 


company 


is now under way. 
West North Ave 


devoted to producing television 


cabinets and for other uses. 


North 


announced the 


Adams, 


execution 


Sprague Electric Co., 
Mass., has 
of an agreement between Sprague and 
the Phileo Corp. under which Sprague 
is licensed to produce the Phileo sur 
face-barrier transistor, especially useful 
for high-speed computers. The agree 
ment will 


provide two independent 


sources for the high 
both 


privileged under the agreement to ex 


manufactur ing 


frequency transistor, with firms 
change research and development data 
as well as production and testing tech 
niques on devices in the entire field of 
semiconductors. Production of the new 
units at Sprague is expected to start 
after the 


shortly middle of the vear 


Superior Tube Co. has started con 
struction on a plant and office building 
near the site of its present Wapakoneta 
Ohio facilities 


will replace. Superior’s main plant and 


plant, which the new 


Norristown, Pa 
1956 


the new mill and offices will increase 


offices are located in 


“ heduled for completion in Nov 
small 


the company’s production of 


tubing and electronic parts 


Complete facilities ranging from de 
sign through the manufacture of printed 
have been announced — by 
Cleveland Metal Specialties Co., 1783 FE. 
21st St., Cleveland, Ohio. The company 
produc es printed circuits for electronic 


circuits 
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hes and Ma 


fe erwesand mages We can handle 


* Made to your specifications 


* Any size, shape or coating 
required 


* Send us your drawings for 
quotation 


* Write for Bulletin GC-106 A 
on all Arnold Products 


ADDRESS DEPT. EM-63 
Visit us at the 


a eh 
eC mel! 


ANY requirements you have 


The group of magnets illustrated above are indicative of the great scope 
of Arnold production in this field. We can supply these permanent 
magnets in any size or shape you may need; in weights ranging from a 
few ounces to 75 pounds or more; and with die-cast or sand-cast alumi 
num jackets, Celastic covers, etc., as required. Complete assemblies may 
be supplied with Permendur, steel or aluminum bases, inserts and keepers 
as specified—magnetized and stabilized as desired. @ Let us handle your 
magnetron, traveling wave tube and wave guide permanent magnet 
requirements, or any other magnetic material specification you may have 


THE ARNOLD ENGINEERING (SOMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
~~ DISTRICT SALES OFFICES ... New York: 350 Fifth Ave. 
ld sad 
Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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Addis ididd 


re 


RVR 


WIA ddd 
SAAS ULL 


SEND TODAY for Kester’s new 78- 
page informative textbook “SOLDER 
Its Fundamentals and Usage 


Constant solder alloy control and consistent flux formulae 


combine to make Kester Flux-Core Soldei the type of pro- 


duction “tool” that wins great popularity, And such popu- 
larity means a full spool of Kester disappears in a hurry 


because it’s prac tical to use on every soldering operation. 


KESTER SOLDER 


C O MPANY 4209 Wrightwood Avenue, Chicago 39, Illinois 


Newark 5, New Jersey * Brantford, Canada 


Crucible Steei Company of America, 
Pittsburgh, has announced plans for 
installing a new $2,500,000 mill for 
cold rolling stainless and titanium strip 
to thinner gauges than the company 
has previously produced. The mill, a 50 
in. Senzimer reversing cluster mill 
claimed to be the largest of its kind 
built for this purpose, will be installed 
at the company’s Midland, Pa., works 
with installation scheduled for com 
pletion during 1957. 


Olin Mathieson Chemical Corp., has 
announced in New York plans to enter 
the aluminum industry with an initial 
investment of $120.000,000, $90,000,000 
of which will be spent on the plant, a 
fully integrated aluminum plant. The 
plants are being built under certificates 
of necessity from the U. S. Government, 
issued in order to help increase the 
supply of primary aluminum. The new 
facilities will be located in the Ohio 
River valley, with the alumina plant 
the reduction plant and the rolling mill 
located near Clarington, Ohio 


Cutler-Hammer, Inc., electrical manu 
facturer, Milwaukee, Wis., has com 
pleted a new plant in Los Angeles that 
will house manufacturing and ware 
housing facilities, as well as its Los 
Angeles district sales office. Located 
near the Santa Ana Freeway, the new 
plant contains 31,500 ft of floor space 
and is situated on a three acre tract of 
land. The firm has major manufactur- 
ing facilities in Milwaukee, New York 
and San Francisco, and agreements with 
foreign manufacturers in Canada, Eng 
land and Australia 


Purchase of the entire manufacturing 
facilities of the Towle and Son Co., 
Conshohocken, Pa., has been announced 
by the Heli-Coil Corp., Danbury, Conn.., 
manufacturers of wire thread inserts 
Heli-Coil will move all Towle equip 
ment to Danbury in the near future 
and combine the facilities of both or 
ganizations with Towle becoming a 


division of the parent company 


As the result of a recent merger, the 
Plastics Division of the Colt’s Manufac- 
turing Co., Hartford, Conn., has become 
a wholly owned subsidiary of the Penn- 
Texas Corp., and is now known as the 
Manufactured Products Corp. The new 
management states that important in 
ternal changes are being undertaken 
to increase the company’s ability to 
meet customer needs for industrial parts 
ind other products, while providing a 


technical advisory service 


Central Transformer Co., is doubling 
its manufacturing space in leasing the 
entire first floor of a building at 910 
West Jackson Blvd., Chicago, with oc 
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C-D-F KNOWS HOW TO MACHINE PLASTICS. 
A bus bar gets a covering of molded Di- 
lecto over copper supplied by the cus 
tomer. The plastic ends are skillfully 
trimmed on a smooth saw 


C-D-F HANDLES THE COMPLETE JOB 
breaker component is made 
laminated plastic tubes, with 


ing the assembly. From 


machining C-D-F does it all! 


C-D-F MOLDS MANY SPECIALTIES. This 
shaft insulator for a circuit breaker is 
molded from C-D-F’s cloth-based indus 
trial thermosetting plastic, Celoron. Note 
complexity of mold, clean detailing 


An oil circuit 
from two Dilecto 
threaded ring join 
materials to finish 


C-D-F USES MODERN METHODS 


quantities of arc chute barriers are made 


Large 


from paper-based Dilecto, Operations in 


clude pressing, cutting, post-forming and 


trimming 


Dependable equipment relies on C-D-F insulation! 


C-D-F OFFERS UNIQUE MATERIALS. This 
contact shaft for an air circuit breaker 
is another example of molded C-D-I 
Celoron used in switchgear because of its 


high impact strength 


See our italog in Sweet Desig 
File for bas product data ind 
il offices. Write for detailec 
formation, or send 


for quotation 


C-D-F 1S A SKILLFUL ASSEMBLER. Made 


from Grade C rolled Dil 
pot are turned, bored lotted 
macerated plastic end ts inserted 


resistant varnish finish applied 


to tubing, these 


C-D-F UNDERSTANDS THE ELECTRICAL IN 
DUSTRY'S NEEDS. Precisely machined to 
lose toleranc: Dilecto panel boards 
ruarantee dependable insulation, help de 


igne! ive pace 


CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 


13, DELAWARE 





cupancy to be completed by May |] 
DESIGN HELP [he company presently operates on the 
second floor of the same building 
The Palnut Company, manufacturer th hd 
: of fasteners, has moved to a new plant V fy V 
; e CHP CWWM SF 4 


recently completed on Glen Road, 
Mountainside, N. J. The new facilities 


double the capacity of the plant MAGNETIC 


formerly occupied in Irvington, N. J. e as eT 
CLUTC ae 

Houghton Laboratories, Inc., Olean, 

\. Y., producer of electrical insulating 

materials, adhesives and _ coatings, 

among other products, has completed 

new plant facilities adjoining its exist- 

ing buildings. The company also re 

cently completed a new laboratory wing, 

especially designed to provide addi 

tional customer service facilities 


As part of a broad expansion pro = . 


yram, Reeves Instrument Corp., New 


York, has taken over a $5 million plant 
REASONABLE Cost ind added facilities at Roosevelt Field, 
Mineola, N. Y., which will increase the 
ae “VW company’s plant space by more than 
10 per cent. The 280,000 sq ft plant 
f will bring together under one roof 
— J 
is =f 


Keeve’s research, development and pro 


duction programs previously located in 


a number of buildings at Roosevelt Only 1 watt of power 
Field and increase the company’s total required... 
to develop 15 oz. in. of torque 


with a response time of 5 milli 
seconds. Only two moving parts 


factory and ofhice space lo approximate 
ly 500,000 sq ft. The company, a sub 
sidiary of Dynamics Corporation of 
America, manufactures electronic and 


elec tromechanical systems and devices 
which eliminate all maintenance 


For its pioneering work in the field problems 
of silicone Dow Corning Corp., Mid Minimum dimensions (only 
land, Mich. has been awarded the 1955 | 1” o.d.) facilitate their use in 
Award for Chemical Engineering compact assemblies. Extremely 
Achievement. The company was selected 


low cost enables designers to 


for the Award by an 84-man committee utilize the benefits of multiple 


composed of senior educators heading 
clutching in inexpensive elec 


tronic equipment. 


chemical engineering departments at 

colleges and universities accredited by 

the American Institute of Chemical En 

yvineers and the Engineers Council for 
Kuhn and Jacob specializes in Professional Development 
the compression molding of 


thermosetting plastics 


The newly formed Alloy Processing Send for 


Write for Free Catalog Corp., located at 405 Second Avenue 


New Hyde Park. N. Y.. has facilities 


for slitting to specification ferrous and 


Bulletin C-1 
for complete details 


non-ferrous metals, in addition to plas Hycor's systems engi 
tics and other materials neers will be pleased to 


assist in special design 
KUHN & JACOB applications. 
MOLDING & TOOL CO. 


1201 Southard St., Trenton 8,N.J. 
Postcard return card ire pl 
Represented by vided on pages 415 through 418 a 
S.C. Ullman i convenience to the reader in ob * 
55 West 42nd St.. New York, N. Y taining further information on Representatives in principal cities 
Phone PEnn 6-0346 


Wm. Ae Chalverus New Components and Materials HYCOR 
Carson Road, Princeton, N. J 


Literature for the Design Engineer 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn 
Phone Bridgeport 7-4293 


N OF INTERNA NAL Ff * f MPAN 


Feature Article Reprints 
Advertised Products 12970 Bradley Avenue, Sylmar 10, Calif 
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Heavy-duty relay 
in small space 


PM" Control Relay 
Sectional Pole Construction 


This new CLARK Type 


introduces a new concept in 
relay des 


ign 


In this new rels 
any individual pole 
turbing the others. A short 
destroy the whole relay. W 
iding ce 


ay, each pole is containes its own melamine housing, and 
1 from the front without dis 

» a single pole and will not 

e on the front 
net repla 


can be remove 
circuit 18 « 
iring termuns 


and all main 


tenance incl 
front—with from panel. Conta 
ertibl + from normally open to 
it. Range of models pro 
v's re « square foot 


nl changing, pole or mag » from the 
quickly and easily 
1 and vice versa the 

2 to 12 poles. Exclusive design 
I of panel space. In addition to the 
NAL POLE CONSTRUCTION, you get a heavy 


ement, 18 als¢ 
it removing relay ts are 
normally closec from 


vides relays witl 
many 
duty 


mplete information write to 


WZ CLARK conTROLLER Company 


Engineered Electrical Control 1146 East 152nd Street Cleveland 10, Ohie 


IN CANADA... CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 





A GEARMOTOR 
for dependable 


power in 
Small 


Applications 


@ Motoresearch geared 
induction motors are designed for 
applications where motion at slow 
speed is required. That’s why more 
than a million are in use today on 
vending, coin operated machines, 


amusement household 


games, 
ranges and rotisseries. These Gear- 
motors are manufactured in four 
basic sizes, with output shaft speed 


of | RPM and up. 


A magnetic clutch permitting 


motion for the interval where 
there ts electrical contact can be 


provided 


Flexible manufacturing opera 
tions permit prompt delivery of 


Gearmotors ordered 


For turther information send 


the requirements of your applica 


tion to us, 


N 
stonesEARCH CompAny 


1600 JUNCTION AVE. 
RACINE, WISCONSIN 


Gearmotors and 
Special Electrical Equipment 


Designers Manufacturers 


Abstract and Comment 


Organizing a Government Contract 
for Electrical Equipment 


EDWARD E. BOND 


Senior Design Engineer 
LABORATORY FOR ELECTRONS, Ine 
Joston, Mass 


WHEN DESIGNING FOR government agen 
cies, the designer of electronic equip 
ment must direct his thinking along 
entirely different lines than those he 
is accustomed to in the design of com 
mercial apparatus. Better performance, 
long service life, greater serviceability, 
operation under adverse conditions, and 
long term economy are 


problems to be faced 


among the 


Before starting a design, complete 
knowledge of the requirements set 
forth for the equipment, such as deci 
sions affecting standardization of over 
all design, materials, components, 
finishes, and assembly and wiring tech 
niques, are essential to reach the ul 
timate goal. 

The Contract. The most direct way to 
accomplish proper organization is to 
first become familiar with the contract 
Study of the contract reveals much 
valuable information to the product de 
signer, such as 

1. The Contract Number. It is im 
portant because it Must appear on all 
identification plates in the equipment 

2. General Description. It aids in 
planning the overall design of the equip 
ment 

}. Drawing Requirements. Knowing 
whether formal manufacturing drawings 


in accordance with military 


certain 
specifications or just informal design 
layout drawings are required may gov 
ern the approach used in the execution 
of the design 


Furnished 


ment. The contract also lists any equip 


1. Government Equip 
ment which is to be furnished by the 
overnment (GFE) for use in the sys 
tem. The designer can eliminate any 
uch equipment from his design sched 
ule 

». Security Classification. It is of 
essence that any document, such as a 
originated by the designer 


Classified 


drawing 


containing information be 


marked and handled in a 
manner as prescribed by the Office of 
Manpower and Industrial Security, 
Munitions Board, Department of De 
lense. 


properly 


6. General Specification. The con 
tract further indicates which general 
equipment specifications are applicable 
in the parti ular case. 

7. Individual Equipment Specifica 
tion. Issued solely for the equipment 


to be additional 


designed: pertinent 
information not available in either the 
contract or the General Specification 
may be found here. 

General Specifications. More detailed 
information with regard to the design 
and manufacture are given here, such 
as MIL-E-5400 covering airborne equip 
ment, MIL-E-4158 (USAF) applicable 
to ground based equipment, and 16F4 
(SHIPS) setting requirements for naval 
ship and shore equipment. 

As a rule, General Specifications list 
any Federal, Military, Air Force-Navy 
Aeronautical, Air Force, Army, Navy, 
and miscellaneous other specifications 
and publications which must be fol 
lowed in the selection of mechanical 
and electrical parts, materials, finishes 
and in the preparation of drawings and 
service manuals. Service conditions are 
mechanical 
and electrical conditions, as well as 


also stated, giving climatic, 
the required life Components, mate 
rials, and finishes used in the equip 
ment must be properly selected to meet 
these requirements. General Specifica 
tions also list mechanical design re 
those 


quirements, such as covering 


serviceability and accessibility and 
protection ol personnel, as well as still 
ther requirements of importance to the 
designer. As a rule, General Specifica 
tions vary somewhat with respect to one 
another, and each individual specifica 
tion should be consulted as applic able 
prior to the start of design 


Individual 


Such a specification may inchide more 


Equipment Specifications. 
specific information with regard to serv 
ice life, shock and vibration require 
ments, parts, etc. or may list amend 
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New FORTISAN-36 rayon 


hk a ee ed a el a 
— Cede ed ed a | 
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Eo rye Ae Pte J co a Sel 
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- 
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“Change of cord length throughout belt life is 
practically infinitesimal. Fiber is not affected by 
‘work’ or atmospheric conditions. Performance 
is considerably better than that of conventional 


fibers.” 


That’s the report from a leading V-belt maker 
now using FORTISAN-36, the new Celanese* 
high-tenacity, heavy-duty rayon fiber made from 
saponified acetate. As reinforcing cord in belts 
subject to heavy stress, FORTISAN-36 is chalk- 
ing up remarkable performance records on 


all sides. 


Design engineers have found that FORTISAN- 
36 pays off in extra-long service when specified 
for V-belts used on washing machines, power 


lawn mowers, sewing machines, air compressors, 


pumps—wherever dependable belt operation 


is a must. 


SPECIFY FORTISAN-36 FOR STRONGER V-BELTS 


V-belts on your product will stay on the job 
longer, require less expensive servicing, when 
they're made with FORTISAN-36. Reason? Only 
this new Celanese fiber offers such high strength, 


stretch resistance and dimensional stability. 


For facts, figures and application data on 
FORTISAN-36 write for Booklet TD20A. 
Celanese Corporation of America, Industrial 
Sales Department, Textile Division, Charlotte, 
North Carolina. Branch offices: 180 Madison 
Avenue, N. Y. 16, N. Y.; Pilgrim Square Build- 
ing, 9 Overwood Road at West Market Street, 
Akron 13, Ohio, Telephone TE 6-2392. 


Celanese 


CARDS, PRECEDING BACK COVER 


FIBERS 


FOR INDUSTRY 





ments to the applicable General Speci- 
fication. 

Material Specifications. Either the 
General or Individual Equipment Spec- 
ification lists the applicable Material 
Specifications, which may be either 
Federal, Military, or individual Service 
specifications. If none are specified, it is 
usually reasonable to standardize on 
Federal Specifications. 

Material Specifications set the re- 
juirements for the grade, conditions, 
and finishes in which these materials 
must be furnished by the supplier, as 
well as control the chemical composi- 
tion, physical properties, tolerances on 
thickness, width, length of stock, and 
other properties. 


Finish Specifications. General Specifi- 


MILLIONS OF OPERATIONS 


cations usually specify which protective 
finish should be applied in each case, 
as well as the applicable Finish Speci- 
fications. 

Component Specifications. (overn- 
ment specifications for electronic com- 
ponents serve multiple purposes, such 
as (a) setting minimum requirements 
for manufacturers of parts to meet to 
assure proper performance of the parts 
and (b) establishing a coding system 
for commonly used parts by which such 
parts can be identified and stocked, 
regardless of manufacturer. 

The selection of electrical components 
used in a particular equipment should 


be made by both the electrical and 
0 mechanical designers. The electrical 
engineer is the one most qualified to 


determine the electrical characteristics 


of a component. The mechanical de- 
signer is very much affected by the 
case size used the of 


method 


mounting required. It is his responsi- 
Series HP 20-ampere bility to keep the components selected 
as small as possible, as well as to make 


Miniature - mounting means as — as possi- 

» * ble to avoid excessive machining or 
Snap-acting Switch forming. He should also try to keep 

@ HEAVY DUTY... the number of different case sizes to a 


20 amp. 125/250/480 v. minimum, as it simplifies purchasing 


and stocking problems, as well as ide 
a-c ratings 1% horsepower 250 volts tif : ” I “. antes bi oe lists " 
To meet accelerated de- % horsepower 125 volts ~~ ne maaan eoneatslaggaar a ‘ 


mands for Unimax precision 4 ‘a 0.50 amperes 125 volts There are instances, when circuit or 

i -¢ ratings z 
ee ee ee x 9* 0.25 amperes 250 volts use of non-MIL components. If such 
conditioned Rr Mery! and a REPEAT ACCUR cY » . A should be the case and the General 
lect tati ? il \ ad . Consistent throu out switch life. Spe ification should not provide for 
electrostatica y cieane air @ WIDE VARIET 


recisely controlled as to tem- eee their use, (a) components should be 
aan and humidity En of standard overtravel plungers and selected which meet the requirements 


ldrged new manufacturing and leaf actuators; special actuators can of MIL specifications as closely as pos 
-eretnwy Paattiiten anata be furnished to your requirements. sible and (b) a waiver request must be 
: y C : @ FREE CATALOG... submitted to the affected government 
” = Snare es higher gives details of entire Unimax agency to permit their use. Being fa 
standards of performance. Switch line. Write for your copy. miliar with all applicable specifications, 
the designer may now proceed to set 

up mechanical and electrical design 

o N 5 M a 4 a VAY | f C ras standards to serve as a guide to all 
persons involved in the design of the 

aE w/e a Ve tAGHL | on VORA equipment 

IVES ROAD, WALLINGFORD, CONNECTICUT oe a Sate See 


issued in the form of a Design Guide, 


and 


space requirements may ne« essitate the 
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ask the man on the production line... 


“I want P-K’self-tapping 
screws... 
I make more 
money with ’em!” 


ee 

i et gh 
een 

i | . 

ih 
he oa AR % 
as Pils 
= by 


” 
fa 


4 
os 
: 


ar? 


He does! You do, too! 


Pay a man on a unit basis and he wants only the 
fastener that speeds production and eliminates 
rejects. That’s why P-K Self-tapping Screws are 
preferred by men on the assembly line. They 
know through actual use that Parker-Kalon Self- 
tapping Screws are headed, threaded, pointed and 
hardened to keep assembly lines trouble-free! 
Men in charge of production are P-K boosters, 
too. They know that the cost of the fastener is a 
fraction of the cost of using that fastener on the 
line—that P-K screws are actually the most eco- 
nomical. That’s why the men who are responsible 
for production specify Parker-Kalon. They know 
. . if it’s P-K, it’s O. K. 


line at Motorola, Inc., 


Chicago, Illino 


Sold Everywhere Through Leading Industrial Distrib- 
utors. Warehouse In Chicago, IIl. 


aay Ne K.E R-KALOWN fasteners 


PPOOPPOVEURIOR IP 


PARKER-KALON DIVISION - 


GENERAL AMERICAN TRANSPORTATION CORPORATION + CLIFTON, NEW JERSEY 


DS, PRECEDINE 





‘TEFLON TAPE 


me toh’ 
cementable 


suggests a 


multitude of uses 


@ Now, ‘the material that sticks to nothing’’ can be cemented to 
anything (metal, glass, wood, plastics, etc.) with ordinary commer- 
cial adhesives (including the pressure-sensitive). Pull test approxi- 
mately 45 ibs 


Ihis new, treated tape (down to 5 mil. thickness) offers the oppor 
tunity for inexpensive thin-section applications of this material for 
many services where “TreFLON’s unusual dielectric properties, zero 
water ibsorption broad service temperature range 110° to 500° 


ind chemical inertne ire desired 


Cementable TrEFLON Tape, 5 mil. to 60 mil. in thickness is avail- 
able in continuous rolls up to 12 in. wide. Sheets are also available 
\-in. thick in sizes to 24 x 24 in.; \¢-in. thick in sizes to 48 x 48 in. 

Now— if the problem says ‘“TEFLON’’, price ceases to be a factor. 
Specify Cementable ‘TEFLON Tape 

*du Pont Trademark 


UNITED STATES GASKET CO. 


CAMDEN 1, NEW JERSEY 


a collection of miscellaneous design in- 
formation bound between  loose-leaf 
covers to permit additions and dele- 
tions. A copy should be given to every 
person involved in the design. A Design 
Guide should contain, as a minimum, a 
copy of each of the following: 

1. Individual Equipment Specifica 
tion. 

2. General Equipment Specification 

3. Schedule. A schedule should di- 
vide the equipment into several units, 
and also schedule completion of “bread 
boards.” mechanical design, fabrica 
tion, unit test and system test 

1. List of electrical reference symbol 
number assignments for each unit 

5. Mechanical Design Standards, list- 
ing some of the more important points 
of the General and Individual Equip- 
ment Specifications. Any pertinent in 
formation should also be included 
which would help make the equipment 
uniform in appearance, as well as any 
other standardization information 

6. List of preferred types of electrical 
components. Selection of such parts 
should be based on the various govern 
ment specifications and Preferred Parts 
Lists (PPL) which are available 
through the applicable government 
agency. It is especially important that 
i check be made to insure availability 
of parts, as the use of hard-to-get items 
may delay completion unnecessarily. 

7. List of hardware. This list should 
include standard sizes of screws, nuts 
washers, etc, plus other types of hard 
ware, such as knobs, tube clamps, sox 
kets, and shields 

8%. List of standard materials, giving 
a selection of various types of metals 
and non-metals. This should include 
the various sizes to be used as well as 
proper cross-reterences to applicable 
government specifications The number 
of different materials and sizes should 
be held to a minimum to simplify 
procurement, handling and stocking 

9. List of standard finishes and pros 
esses to be used with proper identifica 
tion Of government or company spec 
fications 

10. List of wiring standards, giving 
color code types and sizes of wires to 
he used (based and selected on the 
ipplicable government specification ) 
lacing and sleeving to be used, and any 
other pertinent wiring information, suc] 
is grounding techniques for tube sock 
ets. coaxial cables, ete 

11. List of mechanical assembly 
standards giving information for the 
mounting of various types of electrical 
and mechanical parts 

The establishment of such a Design 
Guide and the subsequent adherence 
to the standards set therein insures uni 
form design. fabrication and assembly 
procedures, helps to keep the cost of 
the equipment to a minimum, and con 


tributes toward insuring that the over 
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FREE JU BROCHIIPE 


shows how you get 
superior brass parts with 


CHASE “die-pressed” FORGINGS 


THE MAGIC OF 3-DIMENSIONAL PHOTOS PUTS STRONGER, 
SMOOTHER, PRECISION PARTS RIGHT ON YOUR DESK! 


Just slip on the special viewing glasses and presto...com- 
parison photographs of brass articles jump to life before 
your eyes! You immediately see the difference between 
coarse, ordinary castings and precision Chase die-forgings. 
This remarkable visual demonstration clearly shows you 
why Chase brass forgings need less machining, can be 


plated easier and result in far less scrap waste. 


If you need metal trim, intricate metal decorations, 
builder’s hardware or strong interchangeable parts for 
mechanical assemblies, this 3-D brochure is for you! It 
can show you the way to reduce production costs while 
you improve product performance and appearance. Send 


coupon below, today, for your FREE copy! 


Chase é 


BRASS & COPPER CO. 
WATERBURY MANUFACTURING CO., DIV. 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
WATERBURY 20, CONNECTICUT 


READE VOULIRY ‘VICE CARDS, PRECEDINE 


2 BRASS’ DIE PRESSED FORGINGS 


Pe se ee ee en ee ee ee ee 
Dept. EM 3.56 
CHASE BRASS & COPPER CO. 
WATERBURY MANUFACTURING CO., DiV 
236 McNAMARA STREET, WATERBURY, CONN 


GENTLEMEN; Please send me your free 3-D brochure 
titled: Chase Bra Die-Pressed” Forgings, plus special 
viewing glasses. | want to see for myself why stronger 
smoother precision Chase forgings require less machin 


ing, can be plated easier and result in le crap loss 
NAME 
POSITION 
FIRM 
STREET 


city 
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CUSTOM 
PANEL 
METERS 


2a" of 3/2" Squore 


4 « 6" Rect 
with Mirrored Scale 


4\/o"' Rect 
Chrome or Black 


also available 


illuminated 


The appearance of your equipment 
will be enhanced by PHAOSTRON 
meters with their high style, die cast 
bezels and large easy-to-read 
scales. 


You can depend upon 2% accur- 
acy because these meters are cali- 
brated to within 1% of full-scale 
deflection with controlled, certified 
standards 


Continuous accuracy is assured by 
the UNITIZED METER MOVEMENT 
ASSEMBLY which provides integral 
mechanical stability. The aged 
alnico magnet of the meter is 
protected from the effects of stray 


magnetic fields by the steel case 


2/9" or 32 These units are also equipped with 


Round insulated zero adjustments. 


Nine Types in 77 Standard Ranges are available at your Parts Distributor. 


If you have a special requirement, write to the Product Development Depart- 


ment for a practical recommendation 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 
151 PASADENA AVE., SOUTH PASADENA, CALIF. 


all execution follows the specifications 
of the customer. Standardization of this 
type, even if not to its fullest extent, 
can prove very helpful even on a de- 
velopmental contract, especially where 
there is a possibility of future quantity 


a 7 
production. ,OO 


Effect of Fluxes on Soldered 


Connections — Discussion 
CLIFFORD L. BARBER, Research Director 


Kester Sotper CoMPANny 


ANY ONE WHO MIGHT GLANCE at the 
title and preface of the article “Effect 
of Fluxes on Soldered Connections” on 
Page 124 of the February, 1956 Issue of 
ELECTRICAL MANUFACTURING would get 
the impression that evaluation tests on 
soldered connections have demonstrated 
the superiority of water-white rosin as 
a fluxing medium 

However an actual reading of the 
article reveals that such is not the case 
Although the author, FE. Z. Mample 
calls his article “Effect of Fluxes on 
Soldered Connections,” it is quite ob- 
vious that he tested no soldered con 
nections and that he made no observa 
tions on any soldering flux residue 

In Table III, the author compares 
relative corrosiveness of “water-white 
rosin” (sample No. 1) with four sam 
ples of “activated rosins” (samples 6. 
7, 10 and 11 as identified in Table IT) 
and while he does not define his con- 
cept of the term “activated,” it is never 
theless his own conclusion that these 
substances, according to five different 
tests, are equally as non-corrosive as 
water-white rosin. This conclusion 
hardly supports the main theme of his 
article. As a matter of fact, American 
industry, for well over a decade, has 
been making millions of soldered con 
nections daily with activated rosin core 
solder without a single authentic in 
stance of solder failure due to the flux 

That corrosion was observed in the 
case of the remaining samples of the 
test, such as the chloride emulsion 
pastes, the stearine fluxes, the rosin 
stearine fluxes, the “proprietary” fluxes, 
etc., was of course only to be expec ted. 
These substances are very different 
from the noncorrosive and electrically 
nonconductive activated rosin fluxes 
that are actually used for electrical as- 
sembly soldering. To test a flux—just 
any flux—and then assume that all 
others are just like it, is hardly sound 
procedure 

The author apparently bases his main 
argument for the superiority of the 
water-white rosin on some unexplained 
figures in a “flux conductivity” graph 


2 


(Fig. 3), which lead to the completely 
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By using a laminate with “Mylar”, the 
Burgess Battery Co. has developed a 
strong, thin envelope (left), which seals 
in the tiny cells of their new, more 
powerful batteries. Fifteen cells are 
stacked in a column, overwrapped in 
the same laminate with “Mylar” (cen 
ter), then capped with a tube (right) 


Du Pont MYLAR helps Burgess obtain 
Smaller, more powerful batteries 


“Smaller than your finger tip, yet a third more powerful 
than conventional cells . . 


. that’s the story of improve- 
ment on our line of dry-cell batteries’, reports the 
Burgess Battery Company, Freeport, Ill. ‘We achieved 
this improvement by using a laminate with ‘Mylar’* 
formed into an envelope to seal in tiny dry cells. Because 
the lamination is extremely thin, we saved valuable 
space for more energy-producing materials. 

“By using this same laminate with ‘Mylar’ as the in- 
sulating cell-stack wrap, the old problem of holes appear- 
ing in the overwrap after heat sealing has been com- 
pletely eliminated. High chemical resistance and strength 
make it possible to heat-mold each cell into a permanent 


J. du Pont 


Film De pt . Room kM ‘. 


Please send 
*i6 uy 6. ator 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
Appli ition 
DU PONT 


MYLA 


POLVESTER 


Narn 


Con pany 


Address 


READER INQUIRY SERVICE CARDs, PRECEDIN 


ind types of ““Mylar”’ 


locked position to preserve the intercell connection 
What’s more, the transparent material permits maxi 
mum quality control . . . inspectors can see into each cell 
stack to insure perfect stacking and wrapping.” 

This is only one example of the way versatile Du Pont 
“Mylar” polyester film, used alone or in combination 
with other materials, is making possible superior per 
formance for a variety of electrical products 

For more information on how “‘Mylar’”’ can help you 
improve product performance, or solve knotty problems, 
send in the coupon below Be sure to indicate the type 
of application you have in mind. 


*Mylar is a registered Du Pont trademark for tta brand of polye ter film 


de Nemout! l ) 
Bidg., Wilmington 98, Del 
Mh-4 


\ 
AeMmMoul 


the new booklet listing properties, applications 


available 





Thomas & Skinner offers BOTH! 


Thomas & Skinner manufactures 
both \aminations and wound cores. 
Therefore, when you bring your de- 
sign problems to T&S, you may be 
assured of completely unbiased 
recommendations recommenda- 
tions based on T&S’s more than fifty 
years of experience in the magnetic 
materials field. 


Do laminations best meet your re- 
quirements? T&S laminations are 
available in all grades, all gauges, to 
meet your exacting specifications. 
And for those applications requiring 
directional electrical characteristics 
with extreme high permeability and 
low core loss, specify T&S OrthoSa 


laminations 


With each shipment of T&S lami 
nations is a MATERIAL CERTIFI 
CATI 


and core loss at 


guarantecing maximum va. 
1000 and 10,000 


gauss at 60 CPS. Thus you can corre 


AN 


T&S BOOTH - 


late va. and core loss data with your 


particular applications. 


Where wound cores are most ap- 
plicable, you can select T&S's Ortho- 
Sil tape wound cores with complete 
confidence. These are oriented sili- 
con-iron construction, having high 
permeability with low core losses 
hence high efficiencies—and are avail- 
able for 60-cycle applications and for 
400-cycle applications. All OrthoSil 
wound cores are magnetically in- 
spected at three flux densities 
10,000 and 15,000 gauss. 


5000, 


Whether your products require 
laminations or wound cores, you may 
be certain of full value from T&S. 
P&S tests both laminations and 
wound cores for volt-amperes and 


watts per pound of material. 


Write today or phone WAlnut 
43-2448 for Bulletins L-455 (lamina- 
tions) and WC-256 (wound cores). 


304 COMPUTER AVENUE 


SPECIALISTS IN MAGNETIC MATERIALS ... 


Permanent Magnets 


\).) Laminations 


. and Wound Cores E 


Thomas & Skinner, Inc. 


1114 E. 23rd Street, Indianapolis 7, Indiana 


untenable conclusion that a “chloride 
emulsion paste” is only 10 times more 
conductive than water-white rosin, and 
that other rosin fluxes possess compar- 
able values. The evaluation of a flux on 
such figures as these is absurd; it is 
common knowledge that rosin is a non- 
conductor with an electrical resistance 
hundreds of thousands of times greater 
than that of any chloride emulsion 
wrote that these 
fluxes showed an increase in conduct- 


paste. (The author 
ance of 975 per cent over that of rosin. 

Editor) 

The evaluation of any soldering flux 
must be empirical in character and 
based on sound, factual, experimental 
considerations that simulate the reali- 
000 


ties of usage 


Design Changes Need Not 
Be A Yearly Routine 


[WO INDUSTRIAL DESIGNERS took excep- 
tion to industry’s yearly model changes 
in several fields as working against the 
public interest during a panel discus- 
sion of “Must Your Design Be Changed 
very Year” sponsored by the New 
York Chapter of the American Society 
of Industrial Designers at Arden House, 
Harriman, N. Y. in early February. 
Walter ASID 
president, and veteran New York in- 
dustrial designer pointed out that in 
some categories where yearly changes 


Dorwin Teague, first 


have become part of a pattern design 
mediocrity is the result, since no clas 
sical shapes are given time to emerge. 
“We have just lived through the whis- 
key decanter deluge,” he said. “After 
an outstanding designed by 
Associates in 1954 
1955. It 
would have been better if the manu 
facturer had 


model 
Raymond Loewy 


the market was deluged in 


viven the 1954 design 
another whirl.” 
“In the field,” Mr 


league added, “the basic forms would 


automotive 


be beautiful if stripped of all irrelevant 
ornament placed there to identify the 
'S6 model from the °55 model. There 


are certain fields such as_ business 
machines where good designs continue 
to sell for ten or fifteen years without 
major change.” 

Freda Diamond, New York designer 
and merchandising consultant said that 
field, the 


demand on the part of buyers demand 


in the furniture constant 


ing the “new” every six months also 
led to inconsistent designs and changes 
not based on functional improvements 
These in turn became part of the huge 
stock of 
stocked furniture stores. 

Bordinat, chief stylist of 


Mercury cars made a strong case for 


furniture in already over- 


Eugene 
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Four sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including 


terminals, are: LS-12 (square type for printed circuits x x LS-9, “6” diameter x high; LS-10 x I 


LS-11, '%e6” x! Each form mounts by a single stud. Windings may be universal or wound to your specifications 


Where shock treatment doesn’t work 


CTC miniaturized shielded coil form Roberts and Associate Im 
are highly shock resistant. With me Washington Blyvd., Los Angele 
chanically enclosed completely shielded 61 Renato Court, Redwood ¢ 
coil windings, they bring all the rugged 
ness and dependable performance you 
require for your tig ot ippli 
tions IF strip ' i oscillato 
coils, et 

CTC combines qualit 
quantil producttor Lo upply exa 
the component you need, in any 
amount. CTC quality control include 
material certification, checking each 
step of production, and each finished 
product. And CTC quantity producttor 
means C'T'C can fill your orders for any 
volume, from smallest to largest 

For sample 3, specifications and price 


write to Sales. Engineering Dept. CAMBRIDGE THERMIONIC CORPORATION 


Cambridge Thermionic Corporation 
uae pee makers of guaranteed electronic components 
453 Concord Ave Cambridge 5a 8 compo ut \ 
’ 


Mass. On the West Coast contact E. \ custom or standard 


. 


SEE THE CTC COMPONENTS ON DISPLAY AT BOOTH 502, IRE SHOW, KINGSBRIDGE ARMORY, NEW YORK, MARCH 19-22 


$31 





VV hrethes your trouble ts temper, fatigue 


resistance, or any other metal ailment, it’s smart to 


call on specialists in the field. Riverside metallurgists 
are specialists. Their sole job is to help you with 


any non-ferrous alloy problem. 


THE RIVERSIDE METAL COMPANY DIVISION 
H. K. PORTER COMPANY, INC. 


Riverside, New Jersey RIVERSIDE a 
Philadelphia « East Orange, N. J. « Rochester, N. Y HKP 
Hartford « Cleveland « Chicago « Detroit 


PHOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD 


yearly changes. “Some stylists,” he 
said, “can see only the ills of so-called 
forced obsolescence. They apparently 
see only the too rapid abandonment of 
certain classic styles—the original 
Lincoln Continental is an example 
but | think that these so called classics 
are only good merchandise in the light 
of the time in which they were pro- 
duced. While they can linger in our 
minds as excellent examples of the art 
of their day, their rebirth, unchanged 
from the original and on a production 
basis, could very well be their demise.” 
“After all.” he added, “change in 
creases automobile sales, sales lead to 
high production, high production re- 
quires more workers, more workers 
make more money and the money in 
turn is spent for product. This cycle 
... has put in the hands of the Amer- 
ican public more and better cars .. . 
provided better homes . . . than those 
enjoyed by any other country in the 
world.” 

Advertising executive William Spire, 
of Sullivan, Stauffer, Colwell and 
Bayles, concluded with other panelists 
that no set rules of design changes could 
be applicable to all products in all 
fields. He emphasized that design 
changes in soft goods had to be made 
carefully, since it was essential to main- 
tain recognition by the purchaser of 
frequently-bought items like cigarettes. 

Paul Augenstein, general manager of 
the Room Air Conditioner Department, 
General Electric Co., said that as high 
mass production in an industry was 
achieved, frequent design changes could 
be made at little cost since they be- 
came simultaneous with purchase of 
new dies, as old ones wore out. 

Overall conclusion reached by the 
vanel was that design changes should 
be reviewed by every company yearly, 
but that actual changes ideally should 
be dependent upon functional changes 
in many industries. Industry, the 
panelists felt, should also consider re- 
taining a parts ularly outstanding de 
sign for a longer period than a year 

The panel was moderated by Donald 
L.. MeFarland, manager, Product Plan- 
ning, Small Appliance Division, Gen 
eral Electric Co., Bridgeport, Conn 


Sarnoff Proposes Industry 
Provide Science Teachers 


Bric. Gen. Davin Sarnorr, chairman 
of the board of the Radio Corporation 
of America, recently proposed the 
establishment of a “National Educa- 
tional Reserve” of teachers drawn from 
the technological ranks of industry for 
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NEWEST METHOD 
OF SEALING AGAINST MOISTURE 


POTTING of Cannon Connectors 


for...1. 


Positive sealing against moisture, dirt, 
and other foreign matter. 


Weight saving because of elimination 
of end bell and cable clamp. 


. Space saving due to shorter overall 


length. 


. Prevention of wire fatigue under ex- 


treme vibration. 


. Improved dielectric characteristics. 


Typical completed 
potted connector 


Individual wires 
and elements are 
thoroughly sealed 


CANNON offers these 
Connectors for Potting 


CAO6BS Plug + Plastic Inserts 
12S to 48 Sizes 

CAOGBR Plug - Plastic Inserts 
12S to 48 Sizes 

CAOGES Plug + Resilient Inserts 
8S to 36 Sizes 

CAOGER Plug - Resilient Inserts 
8S to 36 Sizes 

CA3106BS Plug * Plastic Inserts 
12S to 48 Sizes* 

CA3106BR Plug * Plastic Inserts 
12S to 48 Sizes* 

CA3106ES Plug « Resilient Inserts 
8S to 36 Sizes* 

CA3106ER Plug * Resilient Inserts 
8S to 36 Sizes* 


"less grounding means 
teceptacles also available for 
potting. 

Plugs and receptacles available 
with either pin or socket 
assemblies. 

Please Note 


Many other connectors may be 
potted by devising proper potting techniques. 


CANNON Potting Molds 


Se wns 
Nylon potting cup Aluminum end bell 


READER INOUIRY & CARDS 


PRECEDING 


How It’s Done... 


Potting is a newly developed 
method of obtaining complete 
protection, covering, and sealing 
around the solder cups and wires 
at the rear of electric connectors 
by means of a sealing compound 
applied at the time the connectors 
are wired into their assemblies. 
The terminal area enclosed by the 
plug or receptacle end bell is 
filled or potted with a free flowing 
high solids synthetic rubber com- 
pound. This cures at room tem- 
perature to form a firm, resilient, 
moisture and vibration resistant 
rubber seal. 


Clean the Connector... 


The connector should be free of 
grease, oil and wax in order to in- 
sure good adhesion. Do not expose 
insulating materials to the clean- 
ing solvent beyond the time nec- 
essary for adequate cleaning. See 
the new Cannon Manual on Pot- 
ting for complete information. 


Mixing the Compound... 


Compounds are usually fur- 
nished as a basic sealant com- 
pound and an accelerator. Mixing 
must be done carefully, either by 
hand or with power equipment. 
This subject is covered fully in 
new Cannon Manual on Potting. 


Applying the Sealant... 


Application of the sealant can 
be made with a small paddle- 
shaped tool, spatula, putty knife 


BACK COVE 


or a flow gun. However, the flow 
gun is the preferred method 
where larger quantities of the 
plugs are to be sealed. Methods 
are discussed fully in the new 
Cannon Manual on Potting. 


Potting Machines... 


Large quantity runs can be 
handled economically by potting 
machines. Typical equipment of 
this nature is illustrated here. 


Potting 


machine 


.N in use 


Potting 
by hand 


Curing Time... 


Curing time and the methods 
used are very important. The 
length of time that it takes for 
the sealant to harden and cure 
varies with the material used. 
Generally, the length of cure time 
depends upon the work life of the 
compound. A longer work life in- 
creases and short work life de- 
creases the cure period. See the 
new Cannon Potting Manual for 
complete details. 

MIL-S-8516 (Aer) is basic specifi- 
cation on sealing compound } for elec- 
tric connectors and electric systems 
BuAer Bulletin Aer-EL-35 covers 


electric connector sealing to prevent 


contamination, improve reliability 


Cannon's engineering ex- 
perience is available to | 
you on your potting prob- | 
lems. Write TODAY for /;, 
assistance and for new 12 / 
page, 2-color, Potting Man-/ , 
ual No. PM-1, - 


Iqy 


YEAR 
1515 1% Jog 
wort 
it tai ii4 
500 


CANNON ELECTRIC CO., 3209 Humboldt St., Los 
Angeles 31, California. Factories in Los Angeles; East 


Haven; Toronto, Canada; London, England; Melbourne, 
Australia 


Please mention this 


magazine or Dept 


Manufacturing licensees in Paris, 


Representatives in all principal cities 


France; 
Tokyo, Japan 


333 





WANT T0 


CONTROL 
WTI 


Pictured is two-governor model 
independently controlling 4 speeds 
with D.T.5.P twitching 


Compact SYNCRO-SNAP Packaged Control 
regulators are furnished in three types 


1. For continuous, automatic speed regula- 
tien over a narrow speed band. 


. As @ governor-control of dual, prede 
termined minimum/maximum speeds 
over a greater speed band 


. To govern a single high speed, or a 
single low speed 


Packaged Controls can utilize up to three 
independent governors for control of mul- 
tiple or inter-related circuits 


This versatile new SNYCRO-SNAP control 
con be located almost any place to control 
speeds on practically any mechanical, elec 
trical or electronic rotating device, as well 
as inter-related equipment systems. Even 
fractional rpm can be regulated. Unit can 
be coupled in any convenient manner. 


This is the latest SYNCRO-SNAP develop 
ment. It may be your simple answer to 
speed detection and control problems 
WRITE TODAY FOR DETAILS 


External speed adjustment through 
10% available standard models 
furnished for foot of flange mounting 


ENGINEERED PRODUCTS, INC. 


12 Interstate Street @ Bedford, Ohio 
Phone BEdford 2-4100 


ervice in their local schools to alleviate 
the nation’s critical shortage of scien 
lists and engineers 

Addressing the nation’s top leaders 
in Government, the military services 
and industry at the annual dinner of the 
National Security Industrial Associa 
tion at Washington on Jan. 26. General 
Sarnoff warned: “Our safety and our 
industrial strength rest upon our su 
cess in expanding the nation’s reservoir 
of physicists and scientists, trained en 
gineers and technicians. Our economy 
and national security alike will suffer 
eriously unless we solve this problem 
promptly and vigorously.” 

Preceding his address General Sar 
presented with the NSTA’s 
Memorial Award, 


which is presented annually to “a dis 


noff was 


James Forrestal 


tinguished American whose leadership 
has promoted significant understanding 
and cooperation between Industry and 
Government in the interest of National 
Security.” 

Declaring that, unless the lack of 
qualified teachers at grade levels for 
ubjects like physics, chemistry and 
mathematics is met quickly, it will show 
up a few years hence in an even more 
critical shortage of trained personnel, 
General Sarnoff said: 

“Il propose the establishment of a 
National Educational Reserve’ com 
prising qualified teachers in  mathe- 
matics, physics, chemistry, engineering 
and related subjects, to be drawn from 
the technological ranks of industry. 
| have in mind the release—-and with 
full pay for at least a year—of a 
reasonable number of men and women 
for teaching assignments in their local 
chools. This unique Reserve could also 
mobilize those who have reached the 
retirement age but whose knowledge 
and experience would make them in 
piring teachers. In addition, it could 
include qualified people willing — to 
volunteer their services to teach in night 
chools without giving up their in 
dustry jobs 
Cooperation of Many 
Industries Sought 

“The number of teachers recruited 
from any single organization would be 
too small to entail hardship for any 
one-—-but the total number comprising 
the corps could be drawn from such an 
extensive list of organizations that it 
would be large enough to give new im 
petus to teaching of the sciences in our 
chool system. This would be especially 
true at the high school level which is 
our present major bottleneck. This 
Kducational Reserve would, of course, 
have to be strictly an interim program, 
let's say for five years, to help meet 
Moreover, 


whether the initiative is taken by in 


in immediate situation 


dustry or covernment the plan itself 
would naturally be drawn with the con 


sent of school authorities 


Why do it 
Yourself ? 


It Pays to 
Standardize on 


Jeffers 
RE. 
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« Choke Coils 

e You can save time, labor, and 
e money by stocking the wide range 
e of Jeffers R.F. choke coils just as 
e you do resistors, capacitors, and 
© other similar components. You can 
® forget tedious, expensive hand 
® assembly from miscellaneous 
® forms, wires, and coatings by using 
® standardized Jeffers coils, com- 
° 

= pletely assembled for use. 
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Jeffers coils are well made, using 
insulated copper wire windings... 
husky aida jackets. All windings 
are soldered to leads... shorted end 
turns are completely eliminated. 


Put these advantages to work in 
your circuits! Jeffers Electronics 
offers you . ready for delivery 

. a complete line of R.F. choke 
coils with a complete range of 
inductance values. Write today for 
our specification sheets. 


Other Jeffers Products 
fixed composition capacitors 
Other Speer Products 
for the Electronics Industry 
anodes * contacts * resistors 
discs + brushes * molded notched® coil forms @ 
battery carbon * graphite plates and rods @ 


*Patented @ 


JEFFERS ELECTRONICS 
DIVISION 
SPEER CARBON COMPANY 
Du Bois, Pennsylvania 
Other Speer Divisions 
Speer Resistor, Speer Carbon Products, 
International Graphite & Electrode 


Peeceeeeesseseses 
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Why you get the facts faster 


with Brush Recording Systems 


’ 
. 


: 7 ; ‘ 
Brush Systems are engineered with you in mind... lu 


i 
oO 


thus designed for chart readability, flexibility, accu- 


racy, and portability to help you get data in writing 
as quickly and easily as possible. Look for these 
features which Brush offers when you choose direct 


writing oscillographic equipment. 


Leading design and development groups are using 


these modern engineering tools in many ways: 


® recording telemetered data : ait 
¢ readout from computers : ed ci 
¢ checking stress, strain, vibration . S oii HM 


* recording electrical characteristics 
9 READABILITY 
® analyzing equipment performance. PUMOOM eo Basen a eC eeu em miming 
per second chart speed. At (2) unit is switched 
to 250 mm. per second speed to give optimum 
Ask your Brush representative for the full story on resolution. No interruption in recording 
All oscillographs have electrically controlled 
chart drive transmissions, permitting instan 
taneous switching and remote control. Choice of 
8 or 16 chart speeds to give the best readability 
and economy ios PV ate) 


3rush Recording Systems. Or write for bulletin to 
Brush Electronics Company, Department C-3, 3405 
Perkins Avenue, Cleveland 14, Ohio. 


Multichannel osci 
graph records variable 
from d.c. to 100 cycles 


Stabilize d a iplifier, 
gain of 10 000. 


FLEXt(BticLit Y —Four and six channel oscillographs are physicalls po sag at te le Seno ystems designed for portable use 
interchangeable. A four channel unit, selected to mee resent require ify field testing and me iremen nits are light in 

ments, can be expanded to a six channel unit later. All oscillographs and asy to set up 1 ypical weights for oscillograph 2 -channe 
ampitis t yunt in standard 19-inch racks or consoles. Complete selection anne 3 iby 6-cha 

of amplifers "Trade Mark 


BRUSH ELECTRONICS COMPANY 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES Division of 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS Clevite Corporation 
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HOOKER ELECTROCHEMICAL COMPANY 


1303 WALCK ROAD, NORTH TONAWANDA, N.Y. 
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“In some degree 
the 
of personnel it has siphoned off from 
the school system 


such a plan would 


amount to restitution by business 


Men and women who 


normally would have become teachers 
of the sciences have instead gone into 
industry, where the rewards are more 
enticing. | think it is fair to say. in 


that in the current crisis industry 
an obligation to help develop this 
kind of Educational Reserve. 

their practical experi 
the Educational Re 


serve Corps would bring the breath of 


fact 


has 


“Because of 
ence, teachers in 
living reality into the classroom. They 
would help restore the sense of ad- 
technical and in 
able 
student to follow the scientific and tech 
the 
years. Enthusiasm is contagious. 

“To make the 
teachers in the Reserve Corps should be 


venture to careers 


spire many an and imaginative 


nological disciplines into college 


project’ attractive 


given recognition and status through 


membership in an organization 
the 


It should be set up on a na 


some 


what similar to various military 


Reser ves 


perhaps created by an Act 


r 


tional basis, 


of Congress. 


Urges Industry to Release 
Engineers for Science 
Teaching 


Av tHe Thomas A Foundation 
Institute meeting held in West Orange 


Edison 


N. J., last November, Rear Adm. H. G 
Rickover of the Atomic Energy Com 
mission discussed what could be done 
here to increase the number of students 
in training for science and engineering 
careers. His remarks supplemented 
those of Lewis L. Strauss, chairman of 
the AK previously reported (Eee 

micAL MANUFACTURING, February 1956 
p. 310) 

Admiral Rickover sees the need that 
every qualified person obtains a col 
lege education. Today 60 per cent 
of the best high school graduates do 
not go to college. Secondly, funds must 


be increased for education. Third, we 


need to pay teachers better salaries 
to attract the right kind of people to 
the profession. Furthermore when sal 


aries are increased it will be possible 
to base advancement on performance 
and not on tenure 

Another thing we can do is to in 
crease the length of the school year 
say to 210 days which would be the 
equivalent of making two additional 
years available before college. At the 
same time, gifted students should be 
allowed to advance as rapidly as they 


are able to 

To overcome the shortage 
Admiral Rickover that 
entists and engineers from industry be 


teacher 


suggests scl 
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Inspector «li 


THIS MAN CAN HELP YOU 


Eliminate cost of incoming magnet wire inspection! 


Phi inspector acts as customers 
agent in the Anaconda magnet 
wire mill 

Result: Anaconda Magnet Wire 
complies with such exactness to 
sper ifications that many customers 
have felt it possible to eliminate 
incoming inspection. at consider 
able savings in money, time and 


manpower. 


More than thi 


Anaconda quality control pays off 


Palk to the Man from Anaconda 
thout a trial run of Anaconda wire 
Call on 

Cable 


customers sa‘ 


inh smoother winding rootTH pel to prove it to yourse If 


Anaconda Wire & 


formance and helps them pro write 


duce a consistently high qualit ( ompan 25. Broadway Ni 


product at lowest cost York 4, New York 


ask THe man rrom AANACONDA 


For MAGNET WIRE 








‘ “new 


economies in 
NYLON 


means savings in gear 


costs up to 90% 


Desa 


om J 4 


80 MILLION SOLD! 


Our many years of pioneering and successful 
production of Nylon Gears, plus new reduced 
mold charges, can now make even greater econ- 
omies for you in the use of Nylon Gears. With 
great variety in molds now possible, Nylon 
should not only be considered as an economy 





















but the answer to many problems 


a compact design is necessary. Nylon 
Gears are quiet, durable, efficient and need less 
lubrication — they mate perfectly with metal 


Let our engineers with more than a decade 
in gear experience show you how Nylon Gears 
» you money ~— let us consider your gear 
problems during the design process—send blue. 
prints or specs for prompt estimates 


PROCESS caw N | co., INC. 


4612 W Fullerton + Chicago 39, Ilinois 








TRU-OHM is Now Wo orld’s Largest Producers of Wire- 





Resistor No. 80,000,000. One of 


Complete line of power 
rheostats of finest qualit 
with UL approval; variety from 

ad 


Inquiries Invited 
You can get the complete story 
of TRU-OHM’'s  tremendo 
growth and why, by writing to 
KOO N. Milwaukee Avenur 
Chicago 18. Let Tru-Ohms ex 
perts solve your resistor and 


*heostat needs 
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Wound Resistors! 


Chicago Since Starting 
just a few short years ago 
PRU-OHM PRODUCTS has 
grown phenomenally to ten 
times its original capacity 
Having just produced its 
80,000,000th wire-wound re 
sistor, Tru-Ohm is now the 
world’s largest growing and 
largest producers of wire 


uire-wound resistors Wound resistors 
which are turned out by the thousands daily 


High Quality, Speedy 
Delivery Sets Record 
Over 50,000 square fteet of 
the most modern manufac 
turing facilities, including a 
brand new furnace, enable 
volume production as 
sure faster delivery, finer 
quality, better prices. AND 
PRU-OHM EXPEDITES 
FOR YO ships on time 


given sabbatical leave to teach in 
school for one-year periods. The cost 
to industry will be more than repaid by 
the larger number of better trained 
students who will soon be available 
He deplored the fact that the present 
shortage of engineers is creating a 
serious inflationary problem in the 
form of inordinately high starting sal- 
aries for graduate engineers. 

Another thing industry can do is to 
help finance education. Admiral Rick 
over suggested that financial contribu 
tions be made directly to schools 
rather than setting up scholarships 
perhaps on the basis of a percentage 
of gross sales of the company. The 
loaning of engineering manpower and 
the contribution of funds by industry 
in this manner could be considered 
a legitimate operating expense required 
for the future good of the business 
Similar contributions by labor unions 
would also be appropriate. 

Only by an educational system 
strengthened, not only in its members 
and its organization, but in its sense 
of purpose can we hope to meet the 
obligations which today’s events place 
upon us. And only if we meet them 
can we create in our society the kind 
of leadership without which we cannot 
hope to meet the responsibilities and 
the possibilities that our time has 


ope ned before us »O 


Four New Investment 
Casting Processes Evaluated 


FouR NEW INVESTMENT CASTING PROC 
ESSES have recently appeared that per 
mit fine surface finishes with good 
dimensional control, it was pointed out 
by Dr. Nicholas J. Grant before an 
annual meeting of the Investment Cast 
ing Institute. Dr. Grant, an associate 
professor of metallurgy at the Massa 
chusetts Institute of Technology and an 
advisor to the Institute, stated, however 
that these processes have not been in 
commercial use long enough to warrant 
comparison with existing competitive 
methods. He added that a great deal 
must be learned of the economi aspects 
of the new processes before they can 
be considered feasible for continued 
tise 

The new Glascast process, according 
to Dr. Grant, is based on the use of 
finely crushed (—325 mesh) 96 per 
cent silica glass for the thin, shell-like 
mold in which the metal is cast. The 
glass mold material is mixed into an 
aqueous slurry and formed into molds 
by a process similar to the slip casting 
of clay. No binder is required 

An important feature of this process 


is the elimination of the precoat, a 
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te 


Count 


Large, in-line numbers 


assure quick, accurate readings 


PRODUCE 
MICRO-SECOND 


6700 HB106 


Haydu Beam Switching Tube MBS athe Meee a te 


Two outstanding basic electron components . . . Haydu's 
“Beam Switching Tube” and “Nixie” the numerical indi- 


cator tube . .. are combined to make possible this versatile 
new instrument. 


Static to megacycle counter 
distributor 


Microsecond electronic preset Microsecond clearing 
Microsecond variable scale output 


Microsecond recycling 


Preset gating 


(6700) 


Replaces 20 Tubes Low power —_ 
Megacycle counting 0-9 ho — reliable 


Megacycle preset Pentode “working” output 


(HB106) 
1” x 1’ 


10 digit 0-9 gas indicator tabe 
“Two-dimensional” 


In-line readout 
Common anode prebiasing 
Low power 


Write for complete technical data to: 


BROTHERS OF NEW JERSEY 
PLAINFIELD, NEW JERSEY 


SUBSIDIARY OF BURROUGHS CORPORATION ww 


See us at Booth 335 March | R E Shew 





specially 


This close up photo shows installa- 


* 
tion (circled) of OHIO Speed Re- 
ie os oe ducers. Note the angle mounting of 


each reducer. 


Illustration at 
the right pic 
tures a complete 
unit and the lo- 
cation and op 
eration of 18 
OHIO Speed Re- 


ducers 


speed reducers that are rugged, durable, and trouble-free have convinced engineers 
to depend upon Ohio Gear. Design engineers at Paper Converting Machine Company of 
Green Bay, Wisconsin worked with Ohio Gear in developing the special Speed Reducers 
for their new Multicolor Rotary Rubber Plate Letterpress. Special speed reducers are an 
all important factor in the operation of these 6 color presses where color control and 
accurate register are essential for process printing 
Ohio Gear can help you design a special reducer for your application where a 
standard unit will not do the job. Let us help you with your special gearing problems. 


ORO a 
GEARS 


OHIO GEAR COMPANY 1358 East 179th Street Cleveland 10, Ohio 
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source of casting defects in processes 
using a ceramic mold. By avoiding the 
precoat, the yield of acceptable castings 
based upon surface condition—is the 
highest ever noted for any comparable 
casting process. Favorable features 
pointed out by Dr. Grant include: 

1. A 40-microinch finish is commer 

cially attainable. 

By using a hot mold, extremely 
thin sections can be cast easily. 
The process promises dimensional 
control of + 0.005 in. per in 

Low tooling costs make short runs 
feasible 

While other ceramic mold casting 
processes require some allowance 
in master pattern dimensions to 
compensate for expansion of the 
mold material, this is not needed 
in the Glascast process due to the 
extremely low coefficient of ex- 
pansion of the glass mold material 

Among potential sources of casting 
difficulty mentioned by Dr. Grant are 

1. Parting line variations arising 

from the split mold method. Shell 
halves have a tendency to bow 
slightly as they release from the 
gypsum master mold. 

2. Care must be exercised to avoid 

hot tearing. 

Dr. Grant indicated that larger cast 
ings are practical with the Investment 
X Process, a European-developed meth 
od based upon the use of an expend- 
able, one-piece ceramic shell which 
does not require a solid backup with 
investment material. Elimination of the 
bulky investment backup also provides 
a more permeable mold for easier es 
cape of gases from the molten metal 
Other advantages of the Investment X 
Process pointed out by Dr. Grant are: 

1. Simpler handling of molds after 

casting, with better knockout and 
clean up 

Reduced weight of casting 
semblies. 

Less floor spac e needed tor given 
production. 

Lower pouring temperatures for 
equivalent mold fill. 

Improved wax removal 
Diminished mold cracking 
Possible use of hollow wax pat 
terns 

Possible wax recovery 

Larger castings 

Questions yet to be answered in con 

ction with the use of the Investment 

Process include 

1. How are trichlorethylene vapors 

to be handled in the investment 

foundry ? 
What are the increased costs due 
to losses of trichlorethylene ? 
What are the increased costs of 
the dipping and showering opera 
tions required to produce 6 to 8 
layers by Investment X? 
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The DESIGN 


Convention Hall 


ENGINEERING / Puuapetpuia 
SHOW 


May 14-17, 1956 


M k it Now you can see in action and 
ane it... 


compare hundreds of design components 
lighter .. . stronger... —in person—in one place, under one roof 
faster... less expensive... 200 outstanding progressive manufacturers will 


easier to produce... present a huge array of the things you can 
mere attractive quieter incorporate into the design of better products for your 
easier to operate... 


more automatic... 


company. A visit to the Design Engineering Show is an idea trip. 
Exhibitors will show countless new applications of their 
products to suggest to you scores of ingenious solutions 
to your design problems. There'll be graphic demonstrations 
Find oe of physical, chemical and electrical properties; opportunities 
to discuss your needs with top technical experts; product 
the materials, components, samples available for you to test for yourself. 
fasteners, finishes, 
parts, shapes and forms 
you need to solve 
your design # DESIGN ENGINEERING SHOW 
problems. Clapp & Poliak, Inc. 


341 Madison Avenue, New York 17, New York 
MUrray Hill 4-3432 


Plan now to attend! Write for free registration cards and 
information about the concurrent conference to 


THE DESIGN ENGINEERING CONFERENCE 


Sponsored by Machine Design Division of the American Society of Mechanical Engineers 
MM a Me a ee oe ee eee 
engineer procurement; selection of engineering materials; methods of miniaturization; inventions and patents. 


Write for complete Conference program and registration forms. 





ELECTRIC MOTORS...the choice of leaders in industry 


- “ pees eer ae mek pe (tay 
qe . Ray Tie, 


he 
~~ 


You get better 7; 


performance with these 


New Wagner) DP § Motors 


DOUBLY- PROTECTED 


FRAME SIZES AND DIMENSIONS 
1 to 30 H. P. 


ow 
nevwar 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. «+ St. Lovis 14, Mo., U.S.A. 


rie tiem Cee met 
CL 


BRANCHES IN 32 PRINCIPAL CUTIES 
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DOUBLY PROTECTED—Wagner DP Motors are pro- 
tected by (1) rugged, corrosion-resistant cast iron frames, 
smoothly rounded so that no moisture can collect on them. 
Motor feet are cast as an integral part of the frame for 
maximum strength and rigidity. (2) Enclosures on the DP 
motor are completely drip-proof—virtually splashproof. 
Air intakes are located at the bottom of the endplates 
and air outlets are located at the base of the frame— 
one on each side. 


CAN BE RE-GREASED FOR LONGER LIFE —Wagner 
DP Motors will operate for years without re-greasing... 
the bearings are completely enclosed...however, pro- 
visions have been made for adding lubricant and for the 
removal of old grease in applications where re-greasing 
is necessary to prevent premature bearing failure—due, 
in most cases to inadequate lubrication rather than to 
inability to carry the load. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


MORE POWER IN SMALLER FRAMES —Wagner DP 
Motors are engineered to the new NEMA specifications 
which call for more power in smaller frames. The Wagner 
DP Motor packs more power in a smaller frame, but gives 


you the same quality and long life performance that have 
made Wagner Motors “the choice of leaders in industry” 
for many years. This smaller size means ease of handling 


and stocking... less space required for installation. 


COOL RUNNING—Specially designed baffles direct 
cooling air from the blowers through the motor and pro- 
vide protection for the stator windings. Blowers are cast 
as an integral part of the rotor squirrel-cage and are 
designed to move large volumes of air without vibration 
or objectionable noise. Cool running motors last longer. 





4. Can complex coring be applied? 
5. How does the Investment X “first 
layer” problem compare with the 
normal frequencies of precoat 

cracking and spalling. 
6. What are suitable waxes for use 

| in this process? 
The Shaw process, a split mold tech 
ad Way nique developed in England, requires a 
| metal or wood pattern. Its advantages 
are reported to be: 

1. Elimination of disposable pattern 
materials such as waxes or plas 


MINIATURE FAN UNITS 1B et a 


Use of larger castings 
For any given draft. stripping ts 
easier than the shell process, 


On the negative side, Dr. Grant 
400 ACRES | mentioned: 
1. High tooling costs 
ee - 2. Problems inherent in’ the = split 
1] 1) mold technique 
rien 7 . Slow rate of mold production 
Inferior surface finish compared 
to lost wax investment castings 
About the Ellis process, Dr. Grant 
pointed out that this plaster mold cast 
ing process is still in development and 
requires additional study before values 
can be reported and compared O00 


Protection Needed for 
in avionic and electronic equipment Designed for peak per- Domestic Tungsten Suppliers 


formance, compactness, and versatility, these units utilize blade | SPEAKING BEFORE AN ANNUAL MEETING 
diameters as small as 2’’—with air delivery greater than many of the Colorado Mining Association, W 
heavier blowers. These fan units, using motor sizes from 1” to 2” Lungsford Long, President of the Tung- 


EAD’‘s ring-mounted fans are designed for quick, easy installation 


in diameter, are designed to meet your most rugged conditions. | sten Institute, expressed confidence that 
There is a ring-mounted fan for your requirements. Write for the U. S. Congress would not fail to 
complete technical and performance data | keep the Cemnty Ss Sra and critical 
metal mining industries in a healthy 
condition. Mr. Long stated that the 


REPRESENTATIVE UNITS most effective way to stimulate industry 


Aur Ait growth would be through the historic 

Delivery | Delivery | Blade Voltans | Frequendy Phase — | method of adequate protective tarifis o 

at at Dia ; Data tien by other methods such as the continua- 

: | tion of a price support program or the 
payment of production bonuses. 

fax" | us | 400 | 90 | 1 | F4H92H All producers of basic raw materials 

| should be treated alike and mine prod- 

far | us | 400 | as | | F2HIT | ucts should receive the same measure of 

1 | as fa | us | ao | 10 | 1 | rens0u | | protection as that meted out under the 

: : parity philosophy employed to preserve 

the country’s farm economy. 


For the benefit of our nation’s econ- 
omy and security we should obtain our 


FASTERN AIR PREVICES. INC basic raw materials at home wherever 


possible. We are sufhiciently dependent 
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD upon foreign raw material production 


3 


N 7 77, : é without having to sacrifice our basic 


\ domestic raw materials industries. 
ran ves GEAR MotuRS Describing the potential uses of tung- 
383 CENTRAL AVENUE *© DOVER, NEW HAMPSHIRE sten, Mr. Long stated that in recent 
months more than $1 billion worth of 
turbo-jet transports have been ordered 
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AUTOMATIC ASSEMBLY, using the new G-E Silicon Rectifiers, is made 


possible by the Axial Lead design. There is no heat sink required, no 
troublesome screw terminals. Leads 


slip easily into the board, and 


lip-soldering quickly completes the assembly. 





New General Electric Silicon Junction Rectifier operates at 150°C 
with full rating, delivers 250 MA at 200 V PiV—no heat sink required 





New G-E Axial Lead Design And Small Package Are Specially Adaptable 
For Use In Automatic Circuit Assembly Equipment 


More than six years of lab research 
and field development are behind 
new G-E Low Current Silicon Rec- 
tifiers. G-E engineering teams have 
perfected the operating characteris 
tics of silicon for rectifiers; devel 
oped new production methods; and 
have proved the value of G-E Silicon 


Rectifiers by extensive tests 


G-E Silicon Rectifiers Offer 
More Advantages 


General Electric Silicon Rectifiers 
provide a strong combination of de- 
sirable features. They operate at 
much higher temperatures, making 
possible their use in close, air-tight 


assemblies. Applications are much 


READER INQUIRY SERVICE CARDS, PRECEDING 


the same as for germanium unit 
with the exception of much higher 
operating ratings at temperatures 
up to 175°C. New Axial Lead design 
and small, all-welded package make 
it possible to use General Electric 
Silicon Rectifiers in automatic a 
embly equipment. 
Reliable Characteristics 
New process control techniques de 


liver consistently reliable character 


isth All G-E Low Current Silicon 
Rectifiers are protected with a full 
year wWarranty—your assurance of 
dependable performance 


Quantities Available Now 


Sample quantities of the new G-E 
Silicon Rectifiers are available 
immediately for use in testing or 
development labs. See your G-F 
Semiconductor Specialist, or, write 
General Hlectric Company, Semicon 
ductor Products, Section X8086, 

Klectronics Park, Syracu e,N Y 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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SPACE SAVER! 


~ 
al 
3 


Pa 


MINIATURE RELAY 


Only .94 cubic inches in size... only 1.2 ounces in weight— yet 
this new ADVANCE TQ telephone type carries 3-amp. 
loads in the 4PDT combination. It’s available up to 6PDT, 
and with class “H” insulation such as Teflon, ceramic and 
silic on 


It’s extra efficient, too, having only one air gap in the magnetic 
assembly. No hinge pin to wear out —there’s a beryllium 
copper retaining spring which holds the armature rigidly 
in place in 3 major axes. With this construction, plus the use 
of cro bar contacts, all alignment proble ms are eliminated 


Insulation is inorganic, and the coil requires no impregnation 
or filler. Hence there is no Massing or bubbling to cause 
contact contamination, The TQ relay is mechanically 


secured throughout —a feature that adds materially to its- 
high efficiency, 


EXCELLENT PERFORMANCE 


The unit operates on 90 milliwatts on less, and hence can be 
classed as a sensitive type. Withstands 10G vibration (10 to 
55 CPS). Ambient temperature ranges 55°C to 85°C 
with standard coil... with Teflon coil 99 C to +125°C. 
Life expectancy 1,000,000 cycles with cross-bar contacts. 
Available in open and hermetically sealed types. Write for 
full dese ription of the ADVANCE TQ. 


ELECTRONICS DIVISION 


ELGIN NATIONAL WATCH COMPANY 
FOR RELAYS: 2435 N. Naomi Street, Burbank, California 


for domestic commercial service. De- 
spite the vast potential of aircraft pro- 
duction, the use of tungsten in jet en- 
gines is still limited by U.S. Air Force 
regulations set up early in the Korean 
War. (These restrictions also affect elec- 
trical uses of tungsten since they limit 
the supply editor ) 

Mr. Long pointed out that the “short 
supply” production of domestic mined 
tungsten when these restrictions were 
adopted amounted to less than 4 million 
lb of contained tungsten annually. Do- 
mestic production for 1955 is estimated 
at 15 million lb of contained tungsten, 
and domestic consumption, although 
more than twice as much as the abnor 
mal low of 1954, is 8.800,000 Ib. ¢ 


Toll Collection System 
Operates on Moving Vehicles 


IN THE TOLL COLLECTION and audit 
system installed on the recently com- 
pleted Ohio Turnpike, a photoelectric 
system automatically counts the number 
of axles per vehicle as a check on the 
attendant’s visual inspection. The sys- 
tem was developed by International 
Business Machines Corp. and the photo- 
electric equipment was designed by 
General Electric Co, At all interchanges 
and terminal points, the system both 
weighs and classifies the vehicles auto- 
matically. The system operates while 
the vehicles are in motion. In addition 
to the automatic axle count, the weight 
per axle is determined by a specially 
designed treadle built into the pave- 
ment. Vehicles are classified according 
to individual axle weights added to- 
gether, 

The advantages of the new system 
are increased = revenue — protection, 
greater operating efhiciency and im 
proved vehicle classification. The fol 
lowing is a brief description of its op 
eration 

The attendant inserts a fare card for 
a vehicle into a toll recorder, and dete 
mines by inspection the number of 
axles. He then pushes the appropriate 
key on the recorder. This action auto 
matically totals the individual axle 
weights. It also registers the vehicle’s 
classification on the fare card, along 
with other necessary information 

An “axle group indicator” on the toll 
recorder has already received the cor 
rect information as to the number of 
axles from the photoelectric system 
Should the wrong key be punched, the 
axle group recorder lights up and indi 
cates to the attendant the correct num 
ber of axles and at the same time looks 
to prevent improper validation of the 
fare cards. The fare card is given to 
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the Beryllium Copper ROLLPIN'’ 


Strong ... highly resistant to corrosion... nonmagnetic . 


Now you can use Rollpin to cut assembly and maintenance 
costs ina whole new fxroup of applic ations \ new line made 
of beryllium ¢ opper, one of the strongest of the « opper hase 
alloys, opens the door to a wide variety of uses where re- 
sistance to corrosive attack, good electrical properties and 
other unusual characteristics are required. These slotted 
tubular copper spring pins can be used in assemblies that 
range from plumbing fixtures to electrical instruments, pat 
ticularly in conjunction with other copper base alloy com 


ponents, 





ELASTIC STOP NUT 


" A 





. . extremely conductive 


Rollpin has already established its ability to replace taper 
pins, straight pins and set screws; to serve as a rivet, dowel, 
hinge pin, cotter pin or stop pin... eliminating special ma 
chining, tapping and the need for hole reaming or precision 
tolerances. Driven into a hole drilled to normal produc tion 
standards, it locks securely in place, yet can be readily 
drifted out and reused whenever necessary. 

Rollpin is available in beryllium copper from .062”- di- 
ameter to .250”- diameter, and in steel and stainless steel up 
to .500”- diameter. 


CORPORATION OF AMERICA 


Q °éD) Dept. R35-322, Elastic Stop Nut Corporation of America 
Lio (>) 4h 2330 Vauxhall Road, Union, New Jersey 
ee clevis Please send me the following free fastening information 
at pin : 
os a rivet ai. [ } Data on beryllium Here is a drawing of our product 
! copper Rollpin What self-locking fastener would you 





suggest? 


fe “P Name Title 
f j 


\ 
b f Firm 


Y > V 
LK, Dy y Street 
ins “/ City 


@ set screw 


TRADEMARK 






teplace tapered p Zone State 
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Ah GOOPR, 


TURBOTUF 
INSULATING 


truded plastic tubing and plastic i» 
sulated wire, has, in its successful 
_ efforts to meet various U/L and gov- 
ernment specifications, formulated, 
analyzed, modified and evaluated 


do is flexible, tough, chemi 
cal and moisture resistant, 
support combustion, has 


the driver who presents it at the exit 
gate, along with the toll. 

The system automatically reclassifies 
the vehicle at the exit interchange and 
compares the weight class punched by 
the entrance recorder with the class as 
determined by the exit classifier. The 
equipment also reads the number of 
axles and the time punched by the en 


trance recorder 


Russians, Too, Are Exploring 
Control Frontiers 


THe “GLAMOUR” TERMS that are heard 
frequently today by American electrical 
engineers are not unknown in Russia 
In fact, the recent visit of three U. S. 
engineers to that country has shown 
that the Russians are making considera 
ble progress in memory systems, tran- 
sistors, servos, computers, magnetic 
amplifiers, etc. The men privileged to 
make this tour are Dr. W. H. Brandt 
of Westinghouse Electric Corp.; Dr. A. 
C. Hall of Bendix Aviation Co.; and 
N. L. Bean of the Ford Motor Co. The 
Americans visited seven manufacturing 
plants, four research or development 
institutes, the Soviet Ministry of Ma 
chinery and Instrument Building. and 
the University of Moscow 

As reported by Dr. Brandt, one of 
the more impressive achievements of 
Soviet technology seen was the BESM 
computer, a high-speed action ele 
tronic machine. It is a_ three-address 
machine with a floating decimal point, 
carries five bits of information tor com 
mand purposes and numbers up to 1] 
digits. The machine contains four dis 
tinct memories. One uses cathode tubes 
and is the memory used by the machine 
in its actual computation It has a diode 
memory in which are stored the con 
stants of the problem. In addition it 
employs two types of magnetic memory, 
five drums and four tapes. They seem 
to have arrived at rather optimum use 
of these various types of memory in 
that they have some memory with rapid 
access, larger memories with somewhat 
slower access and still larger with 
slower access still 

The Russians demonstrated much 
activity in both near automated and 
full-automated machine tools. They are 
working with the electro-erosion pros 
ess for making contoured shapes and 
automatic balancing machines. Tracer 
equipment is under development 

The Institute of Automechanics and 
Telemechanics was visited. Teleme 
chanics in the above title refers to con 
trol and telemetering at a distance. In 
this facility work is done on theory of 
automatic control, telemechanics and 


design Attention is paid to widest 
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Kmerson-Electric \jy engineering highlights 


New, exclusive end-thrust design for vertical 
and shaded-pole, sleeve-bearing motors 


ENLARGED VIEW OF EXCLUSIVE END-THRUST DESIGN 


THRUST 


LUBRICATING 
NOTCHES 








ac PLASTIC WASHER 
& STEEL WASHER 





FELT RING 





THRUST WASHER 





RETAINING RING 












Reduces wear and end play — minimizes 
Starting failures and burnouts 





Number and type of washers vary with application 








Smooth, quiet operation and longer motor life result from the Call on Emerson-Electric 


exclusive end- st design incorporated in Emerson-Electri 
xclusiv ond thrust 1 sign incorpor ted ir I | ‘ motor-drive specialists 
sleeve-bearing motors, for thrust applications 

Che combined experience of E:merson 








The face of the new-design steel thrust plate is provided with 


Electric motor-drive specialists is 
three slotted lubricating notches. In operation, the lubricant 


available to designers and manufac 







saturated felt ring “‘bellies’’ up through the slots. This causes the turers of motor-driven appliances 
felt-ring lubricant to be carried to the thrust surface. Continuous This valuable “assist’’ from Kmerson 
lubrication is thus assured —longer, noiseless operating life results Electric can be profitably applied, 


aaa 7 ; s ; whether you're designing or redesign 
his exclusive end-thrust feature is another Hmerson-Electri ing for performance and sales 






engineering highlight. It illustrates once more the reason why Write for Bulletin No. M26. THE 
Emerson-Electric motors have been the wise choice for power EMERSON ELECTRIC MFG. CO., 
driven equipment for more than 60 years. St. Louis 21, Mo 


of St. Louis « Since 1890 





Emerson- Electric 


BRANCHES: NEW YORK 7, N.Y., ll Park Place + CHICAGO 23 1623 S. Pulaski Road + SYRACUSE, N. Y., 209 Oakley Drive 
PHILADELPHIA (Secane), PA., 868 Quince Lane + DETROIT 7, MICH : = E. Jefferson Ave. + CLEVELAND 16, OHIO, 1580 Rockland Ave 
LOS ANGELES 42, CALIF., 5415 York Bivd . DAVENPORT, IOWA, 617 Brady Street + CINCINNATI 11, OHIO, 2917 Ratterman Ave 
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Is Severe Arcing 


Your Design Problem? 


Phen youll want at your finger tips the harsh 
performance facts derived from an intensive re 
earch program at Boeing Airplane Company 
These results were reported in ELECTRICAL 
MANUFACTURING by T. J. Martin and R. I 
Hauter in “Areing Performance of Plastics Insula 
lion 


This research-based artich plus 14 othe to; 
editorial features dealing with electrical insulation 
application problems are contained in the ELE 


PRI AE MANI | aE RING Design Annual 


ELECTRICAL INSULATION 
AND DIELECTRICS 


PROBLEMS — APPLICATIONS — MATERIALS 


his 130-page book brings together into one handy-to-use 
reference, the year's most significant articles on electrical insula 
tion as related to product design engineering. All of the selected 


arty le S have appeared in recent issues of ELEC a Rie ; AL, Ml AN 
UFACTURING. They reflect the newest technologies and de 
velopments in this swift-moving field 


Kkivery engineer who works with dielectrics should find this 


book an invaluable tool a handy source of current data on 


properties applications and test evaluations covering scores of 
new and basic types of insulation materials 


Each article has its own cited references, such as technical 


report conference papers, et Included, too, is an annotated 
bibliography of all pertinent ELEC TRIE a MANI I \( Il RK 
ING articles—dating back to 1946—which contain data that 


are 
still applicable to current-day design problems 


Feature article content (with dates of original publication) in- 
eludes: Research Progress in Dielectries (December 1954): The 
Epoxy-Resin System for Embedded Circuits and Components (April 
1955); Arcing Performance of Plastics Insulation (April 1954); Die 
lectric Strength of Solid Insulation (May 1954); Impact of High- 
Energy Radiation on Dielectrics (June 1955); Deteriorating Influences 
on Dielectric Materials (July 1954); Ferroelectric Dielectries (July 
1954); Applications for Gas and Liquid Insulation (June 1954); 
Glass-Premix Compounds for Molded Parts (March 1955); Filled 
Fluorocarbons—New Component Materials (February 1955); Evalu- 
ating Dielectric Properties of Plastics Laminates (October 1954); 
Plastics Laminates Standards (November 1954): Effects of Water 
Immersion and Humidity on Thermosetting Laminates (July 1955): 
Temperature Classification of Insulating Materials (September 
(1954); European Developments in Dielectrics (August 1955). 


e The Design Annual is in handy file size, 8% x 11 inches and is attra 
tively bound with a heavy paper cover. It includes each article in complete 
form with all original illustrations, tables and text. Single copy price is 
$3.00 on orders accompanied by remittance. Orders should be addressed to 
J. A. Campbell, Director Reader Service, The Gage Publishing Company, 
1250 Sixth Avenue, New York 20. N. ¥ 


range development problems including 
non-linear mechanical devices. High- 
speed devices, instrument precision and 
impulse type systems are studied 
Analytical work is often accompanied 
by experimental work for purposes of 
verification. Recently work has been 
done on analog systems both theoretical 
ly and experimentally 

A second main study is the theory of 
digital systems, including relays net- 
works. Two phases of activity are 
Boolean algebra and the application of 
digital techniques to measurement and 
control systems is considered. Work is 
done on pneumatic, hydraulic and elec- 
tric systems with some thought being 
given to contactless electric systems. 
Studies have been made on instruments 
for measurement in industrial control 
systems and the automation of in 
dustrial processes 

Another group here dealt mostly with 
theory of signals and relay logic svs 
tems. A basic study is being made on 
signals used in error-detecting systems. 
One project, for example, covers the ad 
vantages and disadvantages of using 
different characteristics, such as fre- 
quency and length of pulse, in impulse 
systems for detecting errors. Studies on 
theory of contact systems have led to 
simplification of relay systems. This 
theory is similar to Boolean algebra, but 
it is claimed that they have carried it 
farther than Boolean algebra in that 
they have worked out more general 
methods of system simp lific ation 

They are working on magnetic-am 
plifier systems for contactless devices 
In the laboratory setup, the Americans 
saw small toroids be used in some kind 
of counting system and the claim was 
made that they could be used in control 
of any sort. This indicates that they 
are rather close to the use of static 
logic devices, but on a purely labora 
tory basis 

In automatic regulation systems, the 
Russians are studying the use of digital 
systems for control. Tied to this is the 
use of impulse systems for telemetering 
of signals They state that they use 
delays to improve the system and that 
their delays are based on a digital 
technique. They have built models of 
digital servos, but again this is entirely 
confined to laboratory work. In another 
section, work was being done on analog 
servo systems. including analysis of 
amplitude and phase characteristics. 

The visitors were shown a magnetic 
amplifier control for a motor of about 
‘so hp. The system used a tachometer 
generator and three stages of amplifi a- 
tion (the first stage was electronic ) 
The last magnetic stage was stated to 
have a gain of 10 and 0.2 sec of time 
delay. In the field of magnetic am 
plifiers they seem to be behind by some 


years, assuming that the work observed 
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Examine the 
design of your 
ai eam litt 


eH 
No doubt you too can save 
tt eye LL Gla Sie 


and increase your profits 
Sit 


VEE 


RETAINING RINGS 


There are literally thousands of places where 
retaining rings will save, ranging from sim- 
ple applications on tools, toys, small parts 
and gadgets to complicated heavy duty en- 
gines, large drill presses, ete., ete. 

And in addition to this economy, they 


improve your products. It is wasteful to cut 


down shafts to make shoulders. Redesign to 
groove smaller shafts and housings and use 
these high-grade steel rings. 

Let our engineers consult with you. Send 
today for folders. 

Don’t pass up this opportunity to increase 


profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


$Y oS 


MILWAUKEE 2, WISCONSIN, U. S. A. 
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38 percent 

more capacity 

with this Hevi Duty 
control circuit 
transformer 


INTERLEAVED WINDING 
MAKES THE DIFFERENCE 


Type 510, maximum primary voltage, 600 V 
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This chart shows that at maximum 
permissible voltagedrop, a Hevi Duty 
‘Transformer can handle 38 percent 
more inrush current than non-inter 
leaved units. This advantage varies 
from 30 to 80 percent depending on 
size and design of the transformer 

In addition to superior perform 
ance, the higher inrush capacity 
often enables you to use a smaller 
size. You then save panel space as 
well as over-all cost 

Perhaps you can take advantage of 
the saving that Hevi Duty construc 
tion offers. Write for Bulletin T5111 
for further data and regulation 
curves, or send us your requirements 


HE-V-120-U7-Y. 
HEVI DUTY 
ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 


Heat Treating Furnaces 
Dry Type Transformers 
Constant Current Regulators 


electric exclusively 


was the best they are able to do. The 
Kussians were asked if they have con- 
sidered computers that will control 
processes without a complete pre-knowl- 
edge of constants and mathematics 
They stated that this had been con- 
sidered but had been discarded as im- 
practical, However, the Russians do 
expect to use computers in automation, 
but would not give any clues as to what 
type or how they will use them. They 
stated that they are working on trans- 
istors, are making progress on obtain- 
ing what they call steady characteris- 
tics. Most emphasis is being placed on 
junction types of both germanium and 
silicon 


Metalworking Industries Can 
Be 16% Automated 


Ture American Society or Too. EN- 
cineers, 33.000-member technical so 
ciety of production executives and 
engineers has just completed a broad- 
scale study of “what's ahead in auto- 
mation.” Covering the nation’s major 
metalworking industries, it has come 
up with many findings, some of them 
quite surprising. Here are a few of 
them 

A. far as industry can see today, 
automation eventually can be applied to 
about 16 per cent of all manufacturing 
operations in the metalworking indus- 
tries The percentage while small, 
would open enormous potential markets 
for all kinds of equipment since a ma 
jority of conversions to automation 
would require complete replacing of 
present processes and equipment 

Approximately 18 per cent of all 
1956 production equipment orders by 
the metalworking industries covered in 
the study will call for automation; for 
1956-57 the total will be close to 22 per 
cent of all equipment orders 

Automation is less adaptable to the 
really big plants than to the medium. 
sized plants. It is easier to automate 
manufacture of an engine, a. trans 
mission, or an axle, than to automate 
production of a complete automobile 
If automation should take hold on a 
broader scale, the “big-plant” concept 
is being the most efficient would be 
discarded The medium sized plant 
would get the nod 

Automation is entirely feasible in 
many small plants in which production 
is relatively continuous on one or two 
products 

The biggest market for automation 
equipment is among these “fabricated 
metal products” manufacturers. Auto 
mated equipment will represent 20-25 
per cent of the industry's 1956-57 total 


equipment orders 


bod) 


MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


SERVOSPEED 
MOTOR CONTROLS 


® DIGITAL CONTROL 
© ANALOG CONTROL 
© SYNCHRONIZING 

® SEQUENCE CONTROL 
® VARIABLE SPEED 


Write or call for 
further data 


yA 


DIV. of “ELECTRO DEVICES. inc 
4 Godwin Ave., Paterson, N. J 
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but when you need a 
FRACTIONAL H.P. MOTOR 


E\ Consult Fax Fasco Fiut 


When it comes to motors with ratings of 1/500 to 1]4 
h.p. (small centrifugal blowers, too) Fasco sees all 

. knows all! One of the Fasco models now in pro- 
duction will probably solve your problem perfectly. 
If not, Fasco design and production know-how will 
create one that does. And remember . . . Fasco qual- 
ity, dependability and long-life ...so important to 


YOUR reputation ... costs no more. 


Every designer who speci 
fies FHP Motors needs this 
new FASCO Catalog. A 


copy ts yours for the asking 


FASCO (22 MOTORS 


FASCO INDUSTRIES, INC. 


ROCHESTER 2 NEW YORK 


Composite view of the three F ASCO plants 
located in Rochester, N. Y., and Fayetteville, N 





Original 120 TRimpor 


- BOURNS now offers an 
COA TALL LILA 


MOM km) 
sub-miniature potentiometers 
to serve many special needs 
FM eee 


First there’s the 120 Wirewound TRiMPOT, with features common to all 


other BOURNS Trimpors 


It's a 25-turn potentiometer, easily adjusted, 


and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini 


ature electronic circuits. You can mount it individually, or stack it compactly 


with standard screws. Mountings are interchangeable with those on all 


other TRIMPOTS 


The self-locking shaft holds stable settings under extreme environmental 


conditions. All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu 


tions as low as 0.2% 


Now, to give designers greater latitude, BOURNS has developed and is 


manufacturing the following standard models 


120 TRIMPOT 
—Carbon 


Infinite resolution is pro- 
vided by the carbon ele- 
ment. Resistances ere 
higher, ranging from 
20, ohms to 1 megohm. 


209 TWinPor 
— Dual Potentiometer 
Twe outputs electrically 
independent, and con- 
trolled simultaneously by 
one edjustment. 


Pour 


General Offices: 6135 Magnolia Ave., Riverside, Calif 


Plants 


130 7RIMPOT 
— Solder Lug 


For wiring direct to the 
instrument, using solder- 
ing iron or dip soldering 
techniques. Usable range 
of 98%. 


160 TRIMPOT 
— High Temperature 


Operates at 175°C. High 
eezr" rating: 0.6 watt at 


variations of the Model 120. 


132 TRiIMR 


— Variable Resistor 


High resistances —up to 
50,000 ohms in a wire- 
wound rheostat. 


230 TRIMPOT 
— Humid ity-proof 
Completely sealed, unit 


meets MIL-E-5272A Speci- 
fications for humidity. 


Write for literature on the BOURNS TRIMPOT line 


NS LABORATORIES 


Riverside, California 


Ames, lowa 


The aircraft industry shows a sur- 
prising interest in automation, partic- 
ularly in engine and accessories plants, 
Over 20 per cent of the industry's 1956- 
57 equipment purchases will be of the 
automated variety. 

The automotive industry is still way 
out in front among current markets for 
automated equipment. Over 1 4th of 
its 1956, over 1/3rd of its 1956-57 
equipment purchases will be automated 

The study, long planned by the tech- 
nical society in preparing for its giant 
1956 Industrial Exposition, which will 
open in Chicago on March 19, has also 
revealed that emphasis on automation 
will produce major influences on the 
design of future produc ts. According to 
ASTE officials, the survey shows that 
there will be a greater tendency toward 
standardization of components, even 
though there may be less standardiza 
tion of assemblies. Other findings in 
this direction include: 

Product design will take available 
production equipment much more into 
account than formerly, to avoid obso- 
leting of costly automated equipment. 

{ new concept of “standards” will 
come in with automation. Rather than 
having fixed values, “standards” as 
applied to automated processes and 
equipment would have a range of values 
to permit reasonable future product 
variations without obsoleting of auto- 
mation equipment. Standards must have 
“versatility” and “flexibility.” 

While the ASTE study showed that 
only 16 per cent of current manufac- 
turng operations in the U.S. can be 
automated profitably, an enormous mar- 
ket for new equipment is envisioned. 
To reach that goal. industry would have 
to replace, first of all, the following 
items of equipment now in use (con- 
servatively estimated) : 

1. Over 200,000 machine tools 

2. Over 55,000 grinders and finishers 

3. Close to 50,000 metal forming 
machines 

4. Approximately 25,000 production 
welders 

plus related amounts of other 
types of production equipment 

The balance of the 16 per cent would 
be obtained by automating existing 
equipment instead of replacing it. This 
conversion adds further to the market 
for loading and unloading devices, con- 
trol equipment, ete., to cover the fol- 
lowing approximate numbers of items 
of equipment: 

1. 125.000 machine tools 

2. 25,000 grinders and finishers 

3. 40.000 metal forming machines 

4. 12,000 production welders 

plus proportionate amounts of 
other equipment. 

While 75 per cent felt confident of 
being able to increase manufacturing 
profits sufficiently on proposed new 
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READER 


CHRYSLER MAKES OILITE, 


one-half million spins under tension and— 


bearings show no appreciable wear 


INOUIRY 


Here’s a fishing reel that is subjected to laboratory 
tests far more drastic than it receives from anglers 

and the self-lubricating OILITE bearings take it 
in stride. Here’s what the spinning reel manufac 
turer reports: 


“Last summer we had one stock reel tested under 
tension (up to and including four pounds) at vary 
ing speeds. This reel had your bearings, of course 


“Our original intention was to give the reel a break- 
down test. However, after running the reel under 
tension 186,727 revolutions of the crank handle, 
actually revolving the head over half a million 
times, we found that the bearings showed no 
appreciable wear. In fact, your bearings appeared 
only slightly worn in. This is a terrific recommenda- 
tion, in our opinion, for your bearings.” 


The impregnated oil in self-lubricating OILITE 
bearings is held in storage by capillary attraction 
and provides a surface film for positive, constant 


lubrication. OILITE bearings are particularly suc 
cessful in trouble areas where it is difficult or im 
possible to provide lubrication. The built-in oil 
cushion absorbs heavy shocks and stresses. 


Chrysler engineered OILITE bearings are made of 
various metals and alloys in a wide range of sizes 
for a multitude of Standard bearings and 
bearing material (cored, bar and plate stock) are 
available from local dealers throughout the U.S 
and Canada 


Uses 


Contact Amplex for help with your bearing prob 
The engineering facilities of Chrysler 
Amplex are available to serve you. OILITE Field 
Engineers, Supply 


lems 


Dealers in all 
distribution thru 


Depots and 


principal cities. Overseas 


Chrysler Export 


Chrysler-Amplex also manufactures Permanent 


Metal Filters, Finished Machine Parts and Frix 
tion Units. 


IT'S NEW! IT'S FREE! 


First complete informa 
aD .. . In Powder Metallurgy . . . It’s Amplex =n on seif-lubricating 


CHRYSLER CORPORATION toda 


AMPLEX DIVISION 
Dept. E-3, Detroit 31, Michigan 


SERVICE CARDS, PRECEDING BACK OVER 


machine 


ind other 


filtera 
powder metal 
Write 
for OILITE En- 
gineering Manual E-55 


part 


units 2 pages 





AUTOMATION 


the Nickeloid Way 


b: 


ht 


3 out of 5 


manufacturing 
Fc) SMe Tn di AY 
ey §=§=6eliminated 


more than a metal 


it’s a method! 


Even before they arrive at your plant, Nickeloid PRE-Plated Metals are 60% 
through your production process. No cleaning, plating or polishing ... that’s 
been done for you—expertly, uniformly, accurately, You just fabricate; then 
assemble, By-pass 3 out of 5 basic production steps. Reduce costs up to 20%; 


save time and lower investment in inventory and equipment. 


Specify Nickeloid PRE-Plated Metals, in durable uniform finishes of chrome, 


nickel, copper or brass on base metals of steel, zinc, copper, brass or aluminum. 


SHEETS e COILS e STRIPS 


( eariety of finishes and patterns 


SEND FOR FREE SAMPLER-SELECTOR 


Tn handy lide-chart) form 


tions, finishes and typical uses of Nickeloid 


Metals, 8 metal samples, Request yours on SINCE 1898 
your company letterhead 
Sales offices in most principal cities 


AMERICAN NICKELOID COMPANY 


Peru 3, ItMinols Mills: Peru, tll Walnutport, Pa 


automated equipment to amortize its 
cost, only about 50 per cent thought 
they could amortize the cost of auto 
mation if applied to present equipment 
Popping the list of automatable proc 
esses in industry, according to the sur 
vey, are machining and materials han 
dling equipment. Apparently about 23 
per cent of all machining operations 
can be automated profitably—14_ per 
cent by replacing equipment and 9 per 
cent by modifying existing machines 
In metal forming, the automatable 
potential for all of industry is estimated 
at slightly below 20 per cent. Slightly 
less than 15 per cent of production 
welding operations can be automated 
industry feels. The ratio favoring “auto 
mating-by-purchase-of new equipment’ 
as against “automating-by-modifying 
existing-machines” is about 2 to | 
Materials handling itself is due for 
major future automation apparently 
The potential seems to be about 23 per 
cent of operations. The 250-1000 worker 
plants actually estimate an average of 
30 per cent for themselves. Two-thirds 
of the automated operations will be by 
purchase of new equipment 
Inspection methods can be automated 
up to about 17 per cent, industry be 
lieves. The highest average estimate Is 
in the 250-1000 worker plants. They put 
it at slightly below 25 per cent. Ratio 
is 2 to | in favor of buying as against 
modifying 


Development of Standardized 
Units Envisioned 


Biggest single factor which could 
greatly accelerate the broader adoption 
of automation in industry appears to 
be development of standardized units 
which would not have to be scrapped 
every time there is a model change 
Added to this should be “greater versa 
tility in the control and operating 
equipment to handle wider ranges of 
sizes or more complex operations than 
is now possible.” Among developments 
in the direction of versatility would be 
automatic individual programming of 
production operations, including wider 
usage of tape and punched-cards con 
trols on manufacturing equipment. The 
working out of simplified machine con 
trol panels which would permit greater 
flexibility of control to allow for job 
lots is also indicated as desirable 

Surprisingly, relative high cost of 
present automation equipment is not 
as frequently mentioned as an objec 
tion though desire for lower cost equip 
ment does ippear on many of the re 
turns as a factor which would “assist 
in expediting” the wider adoption of 
iutomation 

While the ASTE study had not in 
tended to do so, it did reveal that a 
more extensive use of automation would 
have vital and far-reaching effects on 
product design, Industrial plants in 
dicated that the most important de 





lick loose fastenings...FOR GOOD! 
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Fast handling Ever 
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the perfect 
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filter 
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intake 


application. 
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Business 
Machines 


Everlock internal 
lock washers provide 
permanent insurance 
against loose fas- 
tenings in this elec 
tronic calculating 
mechanism. 


Appliances 
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Everlock external 


lock 


pletely eliminate 


washers com 
harmful vibration in 
this electric tempera 
ture control applica 
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with low-cost Cyverloch 10° fasteners 


Loose fastenings mean lost business . 


. . leave you only serve to tighten Everlock’s bulldog bite. 
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“MIGHTY” 
ae 


PRESTOLE STAKE NUTS 


EASE and SPEED OF ASSEMBLY 


GREATER STRENGTH and 
HOLDING POWER 


Looking for extra strength and more de- 


.-. used in high speed assembly 
of metal parts and panels 


@ EDGE FASTENING 
pendability in a fastener for metal panels 


and parts > 
HERE’S THE ANSWER ; the im- 


proved Prestole Stake Nut. Hundreds of 
fast assembly applications that are sub- 
jected to heavy service and vibration, 
such as automotive parts, are ideal for 
this Prestole engineered fastener 


Hand applied — it quickly locks into bolt- 
receiving position over the panel hole, 
utilizing the formed catches on the lower 
leg of the clip. The unit is ideal for blind 
location attachments 


Prestole Stake Nuts are available in vari- 
ous multiple thread sizes and panel ranges, 
and in finishes to meet specifications, 


Creators of the famous 
Prestole impression 
“that lasts.”” Stand- 
ard and special fast- 


eners to meet specific 


requirements, 


1300 MIAMI STREET, TOLEDO 5, “OHIO 


Please send engineering application data for the following specifications: 
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Application. . 
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Company.. 
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TRY THEM FOR HEAVY-DUTY APPLICATIONS | 
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velopme nt in connection with the adop- 
tion of automation would be greater 
standardization of components in the 
company's own products. A high pro- 
portion of companies supplemented this 
by calling for more active selling by 
their own organization of their own 
standard products to increase produc- 
tion volume on standard components. 

There was also strong evidence that 
many companies would tend to redesign 
their products with automation in mind, 
eliminating those variables between 
models as were difficult to assimilate in 
in automatic or semi-automatic produc 


tion setup 


increased Use of 
Nuclear Batteries Seen 


Wipe APPLICATION for the nuclear bat- 
tery as a power source, was foreseen at 
the AIEE Winter General Meeting in a 
paper by William Shorr of the Signal 
Corps Engineering Laboratories during 
a symposium on research 

Although he did not see the chemical 
battery being seriously challenged by 
the nuclear battery, Mr. Shorr did feel 
that with “the further development of 
more effective radiation shielding ma- 
terials which would enable the use of 
greater source activity and greater im- 
provement in the conversion efficiency 
of radiation energy to electrical energy, 
it may be possible to broaden the power 
output range by a magnitude or more.” 

Nuclear batteries are a source of 
continual voltage and current in a 
compact and portable size, have a very 
long life and are inherently insensitive 
to extremes of temperature, pressure 
variations and strong electric or mag- 
netic fields, he reported. 


Color Film on Automation 
Produced by General Electric 


THE FIRST INDUSTRIAL MOTION PICTURE 
devoted to the history, growth, concept, 
and future of automation has been 
produced by General Electric Co. as 
the latest in a series of its “More Power 
to America” productions. Titled, “This 
Is Automation,” the color film defines 
its subject as “continuous automat 
production,” and traces its evolution 
since the early 19th century 

This film marks the 10th anniversary 
of the More Power to America pro 
gram, the broad purpose of which is to 
help increase the nation’s standard of 
living and industrial productivity by 
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HELPS POWER AMERICA 


Electrical sheets produced by 


Newport Steel play an important role in this nation's vast con- 
sumption of electricity. These true-to-gage sheets become the 
backbone of motors and generators, transformers and relay 
equipment, found in almost every type of electrical equipment 
used in home and industry. Buyers long ago learned the value 
of Newport's precision operations and their convenient loca- 
tion, and today benefit still more from new and expanded 
facilities. Over 70 years’ steelmaking experience complement 
these advantages, to provide exceptional quality and service 


on all of the products listed below. 


ECONOMICAL WATERAIL-TRUCK DELIVERY 


Cold-Rolled Sheets 

Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 

Hot-Rolled Pickled Sheets 


Galvanized Sheets 


¢ | 


,alvannealed Sheets 

Colorbond Sheets 

Electrical Sheets 

Alloy Sheets and Plates 

Electric Weld Line Pipe 

Roofing and Siding 

Eave Trough and Conductor Pipe 


CORPORATION 


Culverts 
NEWPORT, KENTUCKY 


YOUR CONFIDENCE !8 JUSTIFIED WHERE THIS FLAG FLIES \ A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 





KEEP AHEAD of competition—find out how to benefit 
from what’s latest and best in plastics. Come to the NATIONAL 
PLASTICS EXPOSITION, June 11-15, New York Coliseum. See... 
feel... hear about new materials, new uses, new equipment. 
Write for tickets now. Use your company letterhead, please — 
general public won't be admitted 


shaping 
LS » . tomorrow's 
ot the new New York Coliseum 


products 
7th National Plastics Exposition sponsored by: 
The Society of the Plastics Industry, Inc., 67 W. 44th Street 


Want further data on 


advertised products? 


S you scan the adve ‘rtising pages your interest may 

be stimulated in various products or services that 
tie in with your development projects and on which 
you would like more detailed information. 


Obey that impulse to send for the bulletins or other 
technical literature offered by the advertisers. 


‘The Reader Inquiry Service cards just preceding the 
back cover make it convenient to request data from 
several different companies and obviate the need for 
detail correspondence. 


Separate postcards are provided that will serve also 
to register your request for article reprints and for 
further information on new materials and components 
described in the editorial pages. 


» New York, N. Y. 


stimulating broader, more efhcient use 
of electricity in industry, in the com- 
munity, and on the farm. 

General Electric produced this film 
principally to show how middle and 
small-size industries can improve their 
manutfacturing operations by adopting 
at least one or more of the techniques 
that comprise automation. These tech 
niques are related to the basic manu 
facturing phases: automatic making 
inspecting, assembling, testing, and 
packaging, all of which can be em 
braced by automation in one continuous 
flow. The film points up how utilization 
of automation principles will raise 
productivity, upgrade the skills of 
employees, improve products, expand 
capacity, and lower operating costs 

These and other salient facts are 
underscored in a variety of industrial 
scenes ranging from the manufacture of 
pistons to pretzels, from cookies to 
cars during the film’s 30-min running 
time. 

“This Is Automation” has been pro 
duced principally for manufacturing 
and engineering audiences, and is part 
of a More Power to America kit which 
includes a 36-page bulletin entitled 
“Automation” and descriptive informa- 
tion. The kit is available on a loan or 
cost basis through the Apparatus Sales 
Division, Section 6-210. General Ele 
tric Co.. Schenectady 5. N.Y 


Voice-Operated 
Central Dictating System 


\{ VOICE-ACTIVATED OFFICE DICTATING 
system using standard dial telephones 
and dictating instruments at a record 
ing center has been designed by the 
Voicewriter Division of Thomas A 
Edison, Incorporated, West Orange 
N. J. The Dial Televoice System, as it 
is known, enables a dictator to pi k up 
his phone, dial a number and dictate 
his correspondence to a central recorder 
with no “clipping” of initial words, a 
characteristic failing of earlier voice 
operated dictating models 

The development of a constantly re 
volving magnetic drum permits the 
recording of words, their subsequent 
reproduction on the disk and their 
erasure after recording. The magnetic 
drum “holds” the words until the disk 
reaches operating speed, thus prevent 
ing the loss of first words. Extraneous 
voices and office noise do not affect the 
quality of the recording and an audible 
warning is sounded if the dictator 
allows the mouthpiece to move too far 
away from his voice. When a_ person 
wishes to dictate correspondence, the 
assigned extension number is dialed 
through the office telephone switch 


MARCH 1956 ELECTRICAL MANUFACTURING 





File: Simmons LINK-LOCK 


When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn't use 


springs, yet works with fingertip pressure through 


ct a ee 


a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 


tion by a disc rotated with a wing nut. The fastener 


eae ae 


is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb. 
pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 


LINK-LOCK may be the answer to your fastening problem. If your design 


involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 


pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 


be glad to work with you on your fastening problems 


SIMMONS FASTENER CORPORATION, | 752 No. Broadway, Albany 1, New York 


QUICK-LOCFK 


e 
SPRING-LOCK 
IM Ons ROTO-LOCK 
LINK-LOCK 


DUAL-LOCK 
Just OuT! 


ee ee FASTENERS WITH USES UNLIMITED 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





Why Westinghouse uses 


Westinghouse 30, 60, 100 and 200-amp 
Load-Break ‘'De-lon"’ Switches 


Westinghouse now offers a line of new heavy-duty visible-blade “de-ion” 
load-break disconnect switches in which Gibsiloy electrical contacts play 
a prime role. Available in 30, 60, 100 and 200-amp ratings, these switches 
have high interrupting and overload capacities, and low full-load tempera- 
ture rise. Their efficient design saves space, and their ability to withstand 
many operations makes them suitable for use as motor circuit switches 

Selection and design of electrical contacts is an essential factor in the 
performance of the Westinghouse “de-ion" switches. High-pressure butt 
contacts of various Gibson silver base composiuons provide low contact 
resistance that stays low. Moreover, Gibson contacts have non-welding 
properties and ability to carry or interrupt high currents well above the 
switch ratings—without excessive wear. Contact maintenance is never 
required 

From a wide range of Gibson contact materials, specific Gibsiloys were 
selected which fit the requirements of each switch. For example, one 
Gibsiloy was chosen for the 60-amp moving contact because especially 
low contact resistance was required. Another filled the needs of the 100- 
amp stationary contact primarily because of its non-welding character- 
istics. For both the Stationary and moving Contacts on the 200 amp rating, 
sull another Gibsiloy was the choice as a result of its high current-inter- 
rupting capacity 

Over 21 years of Gibson experience in design and manufacture of elec- 
trical contacts are behind the Gibsiloy contacts approved by Westinghouse 
This same Gibson experience can be put to the test to solve your own 
electrical contact problems. Send us specifications and let us help in choos- 


ing the correct contacts for your product 


Write for Gibson Catalog C-520. It offers 
much useful technical data, and it's free to you. 


Gibsiloy as used in Gibsiloy as used in 
w e 60- estinghouse Westinghouse 200- 
amp ltoad-break emp toad-break emp ltoaed-break 
switeh: switeh: switeh: 


——- 


I. 


¥} ‘a 
(ONMMFACHUALM by 


SCE madamc ima ast ty 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


board. If more than one machine is 
used, the selector automatically searches 
out a free machine and seizes the line. 
By dialing | the dictator can start 
the machine. His voice, via the magnetic 
drum, activates the mechanism. To make 
a correction he dials 2; to hear a play- 
back he dials 3; to signal the end and 
length of the letter he dials 4 and | 
again to stop the recorder 

Installation is made in cooperation 
with the local telephone company and 
the only special equipment required is 
the connecting link to the recorder and 


transcriber 


Automatic Weighing Machine 
Uses Constant-Modulus Spring 


LINAFFECTED BY TEMPERATURE CHANGES 
through a range of some 200 deg, a 
new alloy called Ni-Span ¢ plays a 
key part in a recently developed “robot 
weighmaster” for conveyor-belt systems. 
Called “Electro-Way.” the electronic 
device automatically weighs flour, coal, 
cement, or similar bulk goods as they 
pass by on the conveyor In addition to 
recording quantities, it also prevents 
overloads, improper blending of in- 
gredients, and choke-ups in bagging o1 
mixing machines, Lhe continuous 
weigher is manufactured by the Com 
mercial Products Division of Bell Air 
craft) Corp Ni-Span ¢ a_ nickel 
chromium-titanium-iron alloy is pro- 
duced by the H. A. Wilson Company, 
Union, N. J 

The main advantage of the device 
over earlier continuous weighing de 
vice is claimed to be its accuracy 
during extreme temperature variations 
vibration, sudden changes in load, or 
the presence of dust or dirt It also is 
considerably lighter smaller and more 
compact 

Phe dependability and accuracy of 
the machine results from the elimina 
tion of complex beams balanee and 
mec hank al linkage sin favor ola single 
large spring made of Ni-Span C. De 
scribed as a constant modulus alloy, 
Ni-Span C maintains the same elasticity 
at all times without the temperature 
compensation devices usually required 
in such systems 

The load pick up consists of a set 
of rollers over which the loaded belt 
passes. The rollers, in turn, bear upon 
the Ni-Span C spring. A transducer 
converts the spring’s mechanical mo 
tion into an electrical signal. Simply 
mounted on the conveyor frame, the 
weighing platform requires no super- 
structure and no floor space 

The electronic measuring equipment 


housed in a 2-cu ft box can be lecated 
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TAKES less space... because 
it’s the new FLAT-Type Motor 


GIVES more service ... 
because it’s a DIEHL 


FOR SIZE AND WEIGHT, COMPARE THE 
NEW FLAT-TYPE WITH STANDARD MOTORS 


FRAME SIZE 


Type 


] 
] 


OVERALL LENGTH (Inches) 





The unique and perfect answer in integral 
motors—designed especially for the ma- 
chine tool and equipment industries. 
Packs full horsepower in less space... 
actually up to 48% shorter than standard 
motors without sacrifice in performance. 
Many pounds lighter, too, than conven- 
tional motors (over 50% in some cases), 
meaning vastly reduced over-hung weight. 
Standard radial construction, easy to dis- 


assemble and reassemble ... no precision 


> ' 


Shure Standard 


APPROXIMATE 


NET WEIGHT (Lbs.) 


oe 
Typ 


alignments or complicated air-gap adjust- 
ments to contend with. Totally-enclosed 
. no dirt, dust or moisture can get in. 
Available (non-ventilated) in ratings to 
3 H.P., and (fan-cooled) in ratings to 
20 ELP. 
Perhaps the Diehl Flat-Type Motor is 
just what you need to solve your applica- 
tion problems. Give us the details and 
we'll be glad to submit recommendations. 


Ask for your copy of Bulletin EM-3461. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


ATLANTA . GALTIMORE - CHARLOTTE,W.C. + CHICAGO 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 
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K-EASY SELECTION 


For "in the field” replacement or original 
equipment manufacture, you'll find that 
it's easier and faster to specify Johnson 
Indicators, 
variety of types, Johnson ''preferred’ 


Panel Available in a wide 
units are immediately available at parts 
distributors throughout the country. Care 
ful standardization, with an eye to re 
placement as well as interchangeability, 
makes Johnson Pilot Lights the first choice 
of many leading manufacturers 


Available types include: continuous indi- 
cation neon types; models for high and 
low voltage incandescent bulbs; stand 
ard or wide angle glass and lucite 
jewels in clear, red, green, amber, blue, 
or opal lenses. Specials, including those 
meeting military specifications are also 
available in production quantities. For 
full information write today! 


NEW CATALOG! Covers complete Pilot 
Light Line —write for your copy today! 


SOLDERLESS 
NYLON CONNECTORS 


Available in 11 bright colors. Shock 
proof nylon sleeves wont chip or 
crack with hardest usage. Excellent 
for high voltage app'ications. Highly 


resistant to extremes of heat, cold 


and moisture Tip and banana plugs 
™ designed for 


simplified solderiess 
connection of up to 16 gauge strand 


& 


ed wire jacks require soldered 


connection, Simple, functional de 


sign gives top quality at low cost 


ee ee ee ee ee ee ee ee ee 


Write for samples, prices, and further information 


I. F. Joh meson Company 


2014 SECOND AVE. S.W. @ WASECA, MINN, 


remotely if desired. Measurements are 


displayed on a Veeder-Root or similar 
counter 


recorded on a 24-hr chart. or 


both 


The device can be preset so that the 
conveyor system Is 
the 
weight. It 


regulated to insure delivery of no more 


automatically 
when 


total 


stopped counter registers a 


Liven 


can also be 


than a specified number of pounds per 


When 


are used to bring different ingredients 
together for 


hour several conveyor systems 


mixing weighers on each 
system can be linked together to control 
the proportions of the mixture 

The entire mechanism weighs 350 Ib. 
Power requirements are 115 volts at 
60 cycles C 


External Loads Do Not Always 


Add to Bolt Stresses 


Desrite THE FACT that stress conditions 
different joints, 
fastener experts of the Burdsall & Ward 
Bolt and Nut Company, Port Chester, 
N. ¥ that engineers still 
operate under the fallacy that external 


add to the the 


vary for types of 


claim many 


loads alway = 
holt 


stress in 
Ina rigid joint one where two hard 
bolted together 
solid 


increase stress in the 


surfaces are and may 


he considered a 


unit external 


loading does not 
bolt unless the external load is greater 
than the residual tension in the bolt. 


flexible 


adds to the tightening stress 


In a joint, external loading 
Bolt stress 
is thus the sum of residual tension plus 
load 


A flexible joint is one in which: 


‘I wo solt 


external 


(1) 
surfaces are bolted together; 
(2) one hard and one soft surface are 
bolted (3) two surfaces, 
separated by a gasket to prevent leak- 
age, are bolted together 

the bolt should be 
torqued as near as possible to its yield 
that it will 
imum amount of external load without 
flexible the bolt 
torqued enough to 


together: or 


In a rigid joint 


strength so resist a max- 


loosening In a 
should be 
prevent leakage 


joint 
just 
leaving the balance of 
take external 
loading O 


its strength to care ot 


Light Amplifier Increases 
Brightness 50,000 Times 


A LIGHT 


sensitivity 


AMPLIFIER 
the 
capable of amplifying light 


having greater 
and 
10,000 to 
50,000 times has been designed by the 
Friez Bendix 
Aviation Corporation, Called the Lumi 
con, it will reveal a blacked-out 


than human eye 


Instrument Division of 


scene 
as a bright television picture. Linked 
with X-ray, it 


projects a bright image 


Reader 
Inquiry 


Service 


See insert 


preceding back cover 


e A regular feature in each issue, 
the Reader Inquiry Service in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


Additional information from the 
manufacturer on any product 
or service described in New 
Components and Materials de- 
partment in the current issue. 


Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Design Engineer in each 
issue. 


Single copies of reprints of 
selected feature articles cur- 
rently listed in Editorial Re- 
prints section. 


Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Service post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Service are listed 
in “Editorial Reprints” depart- 
ment on page 296 of this issue. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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Pick Them Up 
and Put Them In... 


Yes — it can be that simple when you use TRUFLEX 
Thermostat Metal elements and assemblies. 

Give us the specifications you want to work to, 
and we'll make TRUFLEX Thermostat Metal parts 
that are really at home in your product. 

Or, if you prefer to make your own thermal ele- 
ments, General Plate will produce TRUFLEX in 
strip form to accurately meet your thermostat metal 
specifications. Either way you will find that General 
Plate TRUFLEX Thermostat Metal brings about 
worthwhile savings in production costs by reduc- 
ing assembly problems in your products. You get 
consistently accurate performance of parts or strip 
because every order comes to you an exact dupli- 
cate of the original. 

And remember over forty different types of 
TRUFLEX Thermostat Metal are available to you 
— types covering a wide range of temperature ex- 
tremes for thermostat applications for immer- You can profit by using 
sion in water or steam without corrosion problems General Plate Composite Metals! 

in preferred resistance series to simplify cali- 
brations of current operated devices — for needed 
spring characteristics in thermal latches or 


what have you? Write for TRUFLEX Thermostat METALS & CONTROLS CORPORATION 
Metal Catalog and engineering assistance. GENERAL PLATE DIVISION 


43 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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/~ MINIATURE RELAY 


Tuis NEw UNION 10,000 ohm, cur- 
rent-sensitive relay picks up at a nom- 
inal value of 8 milliamperes through- 
out the entire temperature range of 

65°C to 4+125°C, while maintaining 
the excellent shock and vibration 
characteristics inherent in our stand- 
ard design. It can withstand 200 volts 
across the coil continuously 

These current-sensitive relays have 
a life expectancy of 100,000 opera 
tions. They meet or exceed all require- 
ments of Mil-R-5757-B and withstand 
shock up to 50G’s, vibration through 
1500 cycles at 15G’s. 

The relays are available in 6PDT 
or 4PDT models, all the usual mount- 
ings and with plug-in or solder-lug 
connections. 


At 


DRY CIRCUITRY APPLICATIONS 


In grid switching applications where the relay contacts must 
operate at low-voltage, low-current levels, special gold-alloy 


contacts have proved highly reliable. They maintain their low 
resistance through hundreds of thousands of operations. They 


are available on the complete line of UNION miniature relays. 


See ovr exhibit at the 1.R.E. Convention, March 19-22, Booths 112-114, 


on a television screen, but works with 
low-level X-ray energy. 

Basically, the light amplifying system 
consists of a detector unit (image 
orthicon tube) connected through am- 
plifiers to a monitor unit, similar to a 
standard television picture tube. A 
“light tunnel” containing a fluoroscopic 
screen is added to the detector for X- 
ray purposes. Through light amplifica- 
tion, a television picture thousands of 
times brighter than that of the fluoro- 
scopic screen is produced, 

The Lumicon is expected to open 
many new fields in industrial and 
medical radiography, astronomical and 
photographic work. It will make pos 
sible immediate X-ray inspection of 
forgings, castings, engines in operation 
and similar large objects. It is also ex- 
pected to make possible photographs of 
details on the planets, such as the canals 
of Mars, which have never been re- 
corded before. O 


Handie-Talkie Sets 
Use Transistors and 
Long-Life Power Packs 


IN A HANDIE-TALKIE radiotelephone the 
design objective is to balance the de- 
sired power output, both r-f power from 
the transmitter and audio power from 
the receiver, against size and weight. 
With recent advances in the develop- 
ment of transistors, plated circuitry and 
light-weight long-life power packs, en- 
pineers of the Communications and 
Electronics Division of Motorola, Inc., 
Chicago, have designed a line of por- 
table radiotelephones intended for a 
variety of application requirements. 

The smallest model has an r-f power 
output of | or 1.5 watt, depending upon 
which of two frequency bands is used. 
It uses either a telephone handset or 
a microphone and loudspeaker. The 
largest model has a power output of 8 
watts. 

Coincident’ with the increased r-f 
and audio power output there is a 
decrease in weight and size of as much 
as 50 per cent over previous models. 
The smallest unit weighs 7 lb 9 oz and 
the largest weighs 1514 lb. These radio- 
telephones were designed for operation 
on either 25 to 54 megacyeles or 114 
to 174 megacye les. 

The sets are designed for use with 
dry cell, wet cell or 117-volt a-c power 
packs and all three types are inter 
changeable by means of a “snap-on” 
feature. The wet-cell pack uses re- 
chargeable nickel-cadmium cells and 
includes the option of operation from 
external 6- or 12-volt vehicular-type 
batteries. Optional accessories have 
been designed to provide for operation 
in publie safety, industrial, transporta- 


tion and maritime fields. OO 


MARCH 1956 ELECTRICAL MANUFACTURING 





A BETTER WAY TO TRANSMIT ELECTRICAL SIGNALS 
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Arrows show Paliney #7 contacts used 
in this potentiometer manufactured 
by Clarostat Mfg. Co., Inc. 


There’s a dependable 


“Condi” 


for every electrical circuit 


These electrical connectors are designed and built to 


provide maximum performance under the most rugged 
operating conditions. 


Well 


resistance 


ol 


connectors 


characteristics 


these 


recognized for outstanding 


to moisture and vibration, 


are provided in a variety of AN types. 


Our Sales Department will be glad furnish com 


plete information on request, 


*Trademark 


SCINTILLA DIVISION OF 


SIDNEY, NEW YORK 


Export Sales and Service Bendix International Division, 205 East 42nd St 


New York 17,N.Y 
FACTORY BRANCH OFFICES 

ia Avenue, Burbank, California e 512 West Avenue 

n Building, 6560 Cass Avenue, Detroit 2, M 

Milwaukee 17, Wisconsir American Building, 4 S. Main Street 

e 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle 2 

Washington « 1/7 K" Street, N. W.. Washington 6, 0. C 


117 E. Provider 
vania e Stepher 


Washington Road 
Dayton 2, Oh 


Jenkintown, Pennsyl 
higan « 5906 North Port 
. 
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in precision instruments 


Paliney #7*, a Ney precious metal alloy, has been selected 
by Clarostat Mfg. Co., Inc.,"Dover, N.H., for use as wipers 
and sliders in their precision potentiometers. The use of 
this alloy assures long service and shelf life, excellent 
maintained linearity and low noise within close tolerances 
throughout the life of the potentiometer. 


Ney offers many other precious metal alloys which bring 
increased reliability to electrical or electronic precision 
instruments. Like Paliney #7, they have excellent electrical 
characteristics and resist tarnish. These alloys are widely 
used today in precision instruments throughout industry 
for sliding contacts, slip rings and assemblies, commutator 
segments and assemblies, brush and brush holder assem- 
blies, and for precious metal resistance wire. 


The Ney Engineering Department will be glad to study 
your particular contact problems and make suggestions and 
recommendations to improve the efficiency of your electri 


cal or electronic instruments. Call or write Ney today. 


*Registered Trade Mark 


(All contacts capsule- packed in plastic) 


THE J. M. NEY CO. ¢ 371 ELM ST., HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


AN3057B 
Cable Clamp 


Pressurized 


AN "E" 
Environment 
Resistant 





eT 
Capacitors 


With Quick-Connect 


art 


2 
Py Le 


With Fork 
OT uy 


236, 330 or 440 volts, 60 cycles, A.C. 


LEAK PROOF CONSTRUCTION: 


Cases are seamless, and tops (see drawing) are joined to cases via 
a double-rolled seam which provides not only a perfect and perma- 
nent seal but also incorporates exceptional mechanical strength. 
No solder is needed or used, 


SPECIAL IMPREGNANT: 


Cases are filled with Chlorinated Diphenol Resin — an impreg- 
nant which is non-flammable and has high dielectric qualities. It 
has exceptional stability and long life, even at high operating 


temperatures 


CHOICE OF TERMINALS: = r] rn fl n 
LL ft, thy 


Three types of terminals, (see etl |r ded! ber 

illustration) to fit your particu 

lar needs —speed connecting time whether vou prefer mechanically 

joined or soldered leads. 

MOUNTING BRACKETS FOR THE 
AC DRAWN OVAL 
CAPACITORS 


WIDE RANGE OF SIZES: 


Available for 236, 330 and 440 volts 
A.C., 60 cycles. Conventional or barrier 
type terminal mounting. Two types of 


mounting brackets. 


Write for Bulletin 237B 
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1950 SHERIDAN ROAD NORTH CHICAGO, tit. 


Integrated Aluminum- 


Silicone-Glass Seal 


A NEW ALUMINUM CORE BOX for tape- 
wound cores, developed by Magnetics, 
Inc. Butler, Penn., features an inte- 
grated use of materials in its design. 

The core box itself is made of 
aluminum. This construction is said 
to make it possible for the core to 
withstand temperatures of 450 F, 
minimum. In addition, the aluminum 
construction is designed to prevent 
deflection of the core box when coils 
are wound. The distortion-free con- 
struction also prevents any change in 
magnetic properties. 

An unusually effective seal is made 
by forming the aluminum over a 
silicone-glass laminate lid. The seal 
is formed by spinning or crimping the 
upper edges of the aluminum box over 
until they contact the silicone-glass 
disk. Construction of this seal is said 
to make it possible to use vacuum 
impregnation methods for the coils, 
without danger of the varnish pene 
trating the core box and adversely 
affecting the magnetic properties of the 
tape. 

Protection against shock and_ vi- 
bration is provided by cushioning the 
tape winding with an inert shock- 
absorbing material C 


Cross section showing construction of 
the Magnetics, Inc. tape-wound core. A 
is aluminum core box. B is glass-silione 
laminate insert (note how the aluminum 
is formed around it to create a seal), C 
is the magnetic material. D is an inert 
insert to cushion against shock and 
vibration 
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Each of the various types 
of Mallory wire-wound 
power resistors . . . flat, 
tubular, axial lead 
military or commercial . . . 
comes in a wide range of 
resistance and wattage rat- 
ings, with features that 
assure long, trouble-free 
service. 


Mallory Power Resistors 


with the Performance and Ratings You Need 


Need wire-wound power resistors ? Look to Mallory 
for performance to meet your specifications... 
types and ratings to match your circuits. A wide 
line gives you extensive selection. 


RW Military Types to meet the requirements of 
MIL-R-26B, characteristics G and V, include classi- 
fications RW20 through RW24, RW29 through 
RW39 and RW49. Each is available in a broad 
range of resistances and wattages. 

Commercial Vitreous Enamel Tubular Resistors cover 


wattage ratings from 3 to 200 watts. 


Axial Lead Resistors, 4 and 7 watt sizes, are espe- 
cially designed for economical use in television 
and other commercial electronic applications. 


Adjustable Vitreous Enamel Resistors, in ratings 
up to 200 watts, feature a special construction to 


hold the element securely in place to prevent 
shorting between turns. 


Cement Coated Resistors, designed for use where 
resistance to extreme humidity is not needed, 
offer good service at economical cost. 5 to 200 
watts, in many resistance values. 


Mallory resistors incorporate many design features 
to assure superior life, high physical strength and 
ability tostand thermal shock. The vitreous enamel 
coating is a special, non-alkaline material, sealing 
the wire element in a uniform coating that pre- 
vents entry of moisture and electrolytic corrosion. 


A consultation with a Mallory resistor specialist 
can help you select the types best suited to your 
specific circuit requirements. For data, write to 
Mallory for Catalog 79-8 


Expect more...get more from 


P_.R. MALLORY &@ CO. inc 
Serving Industry with These Products: 
Electromechanical—Resistors ¢ Switches ¢ Tuning Devices © Vibrators 4 


Electrochemical—Capacitors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts ¢ Special Metals and Ceramics © Welding Materials 
MALLORY 4&2 CO ee eee eee 
Parts distributors in all major cities stock Mallory standard components for your convenience. 
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Which Cable For Your Job ? 


- 
Lf 


i) 
- 


Dependon PHALO for the 


Thi man | 


Answer / 


urrounded with perfectly good 


cabl maybe one of them will fit his special 


requirement However, the chances 


are that he'll 
need a custom-made cable, one 


for his task 


designed exactly 


Here at Phalo we specialize in removing the 


fen that separate average cable performance 


from 


uperior cabl 


performance. Send us the 


pecs that have been adding gray hairs to your 


head. We'll turn the stumbling block into a step 


ping stone to product or service success! 


PLASTICS CORPORATION 


COMMERCIAL & FOSTER STREETS 
WORCESTER, MASS. 


insuleted Wires, Cables - Cord Set Assemblies 


Metal Statistics 


Higher prices for copper and copper 
products were again the rule during 
February. Lead and zine were unchanged 
following the 4c. decline in the price 
of lead in January. Tin prices fell. 
Silver prices fluctuated but were up in 
February. 


COPPER = lectrical consumers who continue to hope for the 
best in the tight copper supply 
month. A 
down, as a result of a strike 


situation were doomed to 
Phelps Dodge 
lasted about four weeks and 
resulted in a loss of approximately 12,000 to 15,000 tons of 
copper 


disappointment last 


plant shut 


As a result, the supply situation was tighter than 
custom copper back to the 52e. 
Reports abounded that as high as 53« 
deals little 
for February 


ever and smelter 


level 


im some 


soared 
had been paid 
available 


Scrap prices also jumped to 43c. 


There was smelter copper 
shipment 

The London Metal Exchange, which acts as a barometer 
of the market, held within the 5le. bracket. An 


otheial of the Rhodesian Selection Trust in London reported 


copper 


that he could not foresee any drop in the price of the metal 
during the first half of the 

On February 17 the price of refined copper was 
ko. to 46c. a Ib with the 


) 


yea 


idvanced 
Anaconda Co. taking the initiative 
By February 23 the other major producers were all quoting 
prices al this new le vel, the highest domestic price on res ord 


Some producers still feel 


however, that even at this 


price 
the other 
that the higher price might 
serve to stimulate additional output of primary copper. 


the supply situation will remain unchanged. On 


hand, other spokesman believe 


Consumers 


were faced with direct 


higher prices on the 
Cable on 


weatherproof and magnet 


copper products they buy. General February 8 


increased its size advances on bare 
copper 


wires. The company also changed its price listing 


for 30,000-lb lots where it formerly applied 

100,000-Ib lots 
these advances 
Practically all the 


brass 


for base prices 
only to Other wire mills were expected to 
follow 


mills raised their 
mill products and for serap 
Reports that the 


mills to 


brass prices for 


Japanese government will permit some 


import electro from the U.S. also was 


copper 
expected to add to the 


Lnited States 


strengthened price levels in’ the 


Output of recoverable copper at U.S. mines rose 19 pet 
1955 to 992.600 tons, the level 1945 
Phe U.S. Bureau of Mines declared that strikes at principal 
mines last July and August chief deterrents to 


Output for 1954 was 835,472 


+ * 


eent mn since 


highe st 


were the 


higher production tons 


LEAD-ZINC A monkey 
with the 


whi h 


lead 
dos k 


whi h 


into the 
Australian 


January and 


thrown 
some 27.000 


wrench was 
strike of 
began at the end of 
that 
lead had been softening——following the or 
January to l6c.. New York. The belief was that 
of the strike will be felt in the British 
two months when metal due to arrive from 
time will not arrive at U.K. ports 

Meanwhile, the U.S. lead market 
The fact that the Government entered the market for 


ttuation 
workers 
the d up all 


shipments from 


country. Up until then 
decline in mid 
the effects 
market in about 


Australia at that 


steady 


stock 


remained fairly 





Superior offers the widest range of sizes 
and alloys in top quality instrument tubing 


Superior Tube C ompany produces the finest “ set of conditi 


instrument tubing in a wide range of sizes of st ee 

and alloy s offer Ss Vou as standard produc ts 4. CAPILLARY TUBING 
what many makers would classify as spe A ther 
eialty tubing 


itie instrument press 


element with olled unit mad 

M21, capillary tabu Superior capil 
1. NEEDLE TUBING used primarily for transmitting ten 
The stainle steel link in this recording = = 1FO :, ; , 
ment are made ols iperior needle tubing. The | 
strenyt! tiffness ind strict dimensional 


or 
pene 

(Hit) te , ype 
it terizing this tubing orig \ 


\ carbot 
Irpicul Uses nave opened re 


ipplications when used as mechan 5. LARGE OD LIGHT WALL TUBING 
\ large OD t 


2. PRESSURE AND SUPER PRESSURE TUBING MeN Gi We 


Wipipe made of Superior 104 cold-draw 
nl ure tube ire 
{ 


Lemperature 


carbo , (ot) 
tee ire 


100,000 pe ; e ; TUBING — INSTRUMENT LINE 


3. BOURDON TUBING 


peru 


Wi 


yoertar Ven fat Cle 


The big name in small tubing 
NORRISTOWN, PA. 


Men ben 


OD riain analyses ght walls u 


On the West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif 
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assures Maximum Stability in 


AMPERITE 


RELAYS and REGULATORS 


TU eC amma ae eet Te) 


Thermostatic 


DELAY RELAYS 


2 to 180 Seconds 


© stented by th 
operate or A ( 
Pulsating Current 

@ Hermetically sealed Not af 
fected by altitude moisture, 
or other climate changes 


reuit 


y 


ed 


( 
r 
‘ 


nT , Amperite Thermostatic Delay 
rey Relays are comper ted for 
ambient temperature change 
trom 55 70°C. Heaters 

Su approximatel ¥V. and may be 
operated continuously. The un are 


MIN ATURE 


compact rugged 
PROBLEM? Send for lived, and 


Bulletin No. TR-81 ee . te ‘ tand 


Also Ampostio Differential Relays: Used for auto 


matic overload, under voltage or under-current protection 


BALLAST | REGULATORS 


Amperite Regulators are signed to ratty the current in a circult 
automatically regulated at a delinite value (for example, 0.5 amp. ) 
For currents of 60 ma. to 5 amps. Operate on A.C. DC.. Pul 
sating Current 

Hermetically sealed, they are not 

iffected by change in altitude 

imbient temperature ( 55° to 

iO or humidity. Rugged 


light, compact, most inexpensive 


LU 
Je a 


Write for 4-page Bulletin No. AB-51 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 


in Canada; Atlas Radio Corp., Lid 
560 King St., W., Toronto 2B 


| Amperite 


pile metal at the l6c. level helped bolster the market. 
Consumers who thought they might take advantage of cut 
prices were disappointed. 

Lead shipments in 1955 hit 531.339 tons, the highest since 
1947, and a gain of 55,787 tons over 1954. Production of 
refined lead was 547,153 tons, off 4465 tons from 1954, 
Battery shipments in 1955 showed a gain of 8 per cent over 
the preceding year. 

Some agitation developed for a 2c, import tax on lead 
ind zinc, similar to the tax on copper. This would apply 
when the price of the metal fell to a certain level. 

The price of zinc was maintained at 13'/c. a lb f.o.b. 
East St. Louis throughout the month and the supply of 
metal available was not too plentiful. The one bright spot 
was a prediction by an official of the zine trade association 
that production was rising and that reserves were becoming 
more adequate. 

Metal statistics for zinc in January was not much changed 
from December. Production of all grades of zinc came to 
90,313 tons, while shipments were 89,262 tons. At the end 
of January, stocks were 41,330 tons, as against 40,979 tons 
at the end of December 


% h # 


ALUMINUM—The aluminum market showed little dis- 
cernible change the past month, remaining at 24.40c. a lb for 
30-lb ingot, 99 per cent plus. All signs pointed towards 
expanded production and the possibility that consumers will 
be able to get more aluminum in the coming months. At 
Alcoa, Tenn., the company was set to boost production by 
20 per cent. In Toronto, a top official predicted substantial 
yrowth of the aluminum industry. 

Sheet and plate shipments in December totaled 129,- 
25,000 Ib as against 127,162,000 lb in November. Total 
1955 shipments were 1,421,000,000 Ib, as against 1,020- 
000,000, Ib in 1954 

The Government announced however, that 150,000,000 
lb of aluminum would be set aside for defense and Atomi 
Energy Commission needs in the second quarter of 1956. 
This was 5,000,000 lb more than in the first quarter and 
takes that much more aluminum out of the hands of the 


civilian users. 
* * * 


SILVER—The price of New York silver on February 8 moved 
back to 901c., the price level it had held at the start of the 
year. By February 14 it rose again, to 91c. Fluctuations in 
prices have been notable but the metal has shown increasing 
pressure and is now seemingly on the uptrend. 

* * - 
SELENIUM. -The price of commercial selenium was raised 
during the month of February to $18.00 a lb. There is a 
serious shortage of refined selenium and sales of Japanese 
metal at much higher prices have been reported. 

*” # ” 
NICKEL—-The outlook for nickel is uncertain. One report by 
1 producing company indicated that civilians will have a 
difficult time getting nickel in the coming weeks. It was 
pointed out that small supplies of nickel originally scheduled 
for the U.S. stockpile and then diverted to industry have 
been sold at premium price levels. This practice is expected 
to continue as long as the supply situation remains tight. 
Demand in 1956 was seen topping 1955 use. One indication 
is that 300,000,000 lb may be used in 1956 for both defense 
and civilian needs. While the official price remains un- 
changed at 64.50c. a lb, prices at much higher levels have 
been paid for the metal, leading to the belief that the 
official price is “unrealistic.” 

’ * * 
MERCURY Weakness in spot mercury has been noted. This 
reflects an improved supply situation and a decline in 
consumer interest for the metal. Spot mercury, of European 
ind domestic origin, was quoted at $270 to $274 per flask 
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FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 
bars+structurals+plates+ sheets & strip 


tubing « reinforcing, etc., « also machinery & tools 


Piants at: New York + Boston + Wallingford, Conn. + Philadelphia + Charlotte, 
N.C. + Cincinnati + Cleveland + Detroit + Pittsburgh + Buffalo + Chicago + 


Milwoukee + St. Louis + Los Angeles + San Francisco + Spokane + Seattle 


DFEy 


| a 
Transformers 


Saturable 
Reactors, Choke 


‘Transformer 
Special 
Windings and Electronix 
Devices. Milliwatts to 50 
KVA, single or polyphase in 


all frequenci 


Complete design and engi 


neering service. All modern 
technique encapsulation 
casting, military and 


commercial constructior 


And, we've got one asset 


you'll find especially helpful 
WE TRY HARDER! 


Write for Bulletin 53D 


ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE * CHICAGO 14, ILLINOIS 


on February 1. This compares with $275 to $2 


on a recent quotation. 

- * 
TIN—-Lower tin prices were the rule last month Spot tin 
in New York was 99.50c. a lb on February 8, as 
104 50ec. 


against 
on January 23 and 106c. in December. There seems 
general belief that the prices had advanced too sharply and 
that a lower price was a reasonable market development 
it this time 


4 % * 


MAGNESIUM 
per cent. Primary production came to 61,130 tons, as against 
69,729 tons in 1954. For the first time in a number of years 
no ingots were directed to the stockpile. In the fourth quarter 
of 1955, output scored a recovery, hitting 18,647 tons, up 


Magnesium ingot output in 1955 declined 12 


10 per cent. The price of magnesium was unchanged at 
2.50c. for pig and 33.25c. for ingot. 


* * * 


PLATINUM 


sumers this past month. Prices dropped to $97-$113 an oz, a 


Lowered platinum prices were a boon to con 


decline of $3 an oz on the high side of the range. The high 
ide, representing Outside market prices, was cut because 
consumers have met their requirements 

. * x 
TITANIUM—Domestic production of titanium metal (sponge 
was 7200 tons in 1955, reflecting an increase of 34 per cent 
Mill products shipments were 389,779 lb in December, as 
igainst 362,513 lb in November. The price of titanium was 
unchanged at $3.45 per lb for Grade A-1 ingots. 

* * , 
STEEL Despite the auto cutbacks, the steel industry seems 
to be moving ahead at full steam, with operating rates well 
over 100 per cent at Pittsburgh, lower in Chicago and 
Youngstown. Main talk is that prices will have to go up, 
with the price advance rumored at $3 to $5 a ton. Some of 
the companies have already advanced prices on extras. 

The steel industry had a phenomenal year in 1955. Net 
earnings of many companies for 1955 were double that of 
1954; other net earnings were manifestly higher. 

Mills are operating with heavy backlogs of orders and 
ill predictions are that for the first half of the year the 
situation will remain tight for steel supplies Expansion 
programs are also a sign of continued optimism. 

For the week ending February 5, for example, some 
137,000 net tons of steel were produced. It is interesting 
to note that a 2.4 million ton production record per week 
was set last October and has been exceeded ten times since 

he only weak spot is in scrap iron. Prices have declined 


$2 to $4 a ton in some of the major markets 


Electronic Equipment Cooling— 
Discussion of Ram Air; Evaporative Systems 


cation only 


thar the 


where the ram air temperature is greater 
allowable component temperature. 1 did not 
intend to imply this, but only that evaporative systems 
might take over certainly where ram air cannot be used. 
his is not to say it is not competitive over a wider range 

The general subject of cooling systems has been dis 
cussed in the literature. Reference 3 compares cooling 
systems from the horsepower standpoint and states that 
the air cycle system is better than the water-evaporator 
heat exchanger system below Mach 1. Of course, there 
are often other considerations besides horsepower. Refer- 


ence 4 discusses water evaporative systems and concludes 
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Hotpoint setects RICHARDSON 


FOR THESE MOLDED PARTS. . 


. . this molded plastic impeller, perfectly 
balanced for high speed rotation during 
washing, rinsing, and drying cycles, a 

vital part. . 


. . this molded plastic thermostat 
a ss Switch, an important part . . of this 
Py. -_ 
. . of this Hotpoint Dishwasher sorcmeag Hotpout Range . . and of 
=—— this Hotpoint automatic 
nines: Nete Sant, Saeeh on: Ceaate at jibe and _—__ Clectric clothes dryer. . 


years of experience in plastics, produced both the intricate 


Bakelite molded thermostat switch and the sturdy, stream 
lined impeller shown above. Richardson engineers, special 
ists in both molded and laminated plastics, will welcome the 
opportunity to discuss your requirements. 

Send your specifications or blueprints . . find out how 
Richardson facilities and services can assist you. No 
obligation, of course. 


RICHARDSON PLASTICS 


LAMINATED AND MOLDED 


| : , % The RICHARDSON COMPANY 
<p S62 é =<—S ” = ’ 2799 Lake St., eaeumae as aii District) 


MELROSE PARK INDIANAPOLIS, NEW BRUNSWICK NEWNAN OGDEN, TYLER, SALES OFFICES IN PRINCIPAL CITIES 
wt IND NJ GA UTA TEXAS F 
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COMPLETE 
LINE 


Our new catalog of Standard Threaded 
Products lists over 4000 items car- 
ried in stock to be shipped ovt to 
you within 24 hours—often sooner! 


FOR ANY PURPOSE 


IM ANY SIZE 


@ oth 1h! 


Gare 
IN ANY QUANTITY 


se.from a package 


to a carload 
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Our maintaining such large 

stocks of all 4000 items means lower costs to 
you because no large inventories are needed, 
service is faster. Our better methods of manu- 
facture produce a higher quality product. 
Good reasons why so many industrial users in 
the last 83 years have come to specify ““Chicago”’ 
Screws. 

Service-Conscious Industrial Supply Dis- 
tributors EVERYWHERE carry complete 
stocks of ‘‘Chicago’’ Products. To speed de- 
livery time, call the one nearest you. 


rt) 
BS) tls 


2517 Washington Bovlevord 


ee Ly 


The complete Chicago “Safety Pius" line includes in alloy steel: Socket Set Screws 
Socket Head Cap Screws © Socket Stripper Bolts © Square Head Dog Point Set Screws 
@ Socket Pipe Piugs © Fiat Head Socket Cap Screws © Dowel! Pins © Hexagon Keys and Key 
Kits © Also Socket Set Screws and Socket Head Cap Screws in Stainiess 

The complete "Chicago" line of Standard Products includes: Hexagon Head Cap Screws 
in stee!---bright and Grade 5, heat treated, also in brass and stainiess © Square Head and 
Headless Set Screws © Taper Pins © Stee! Studs © Fiat and Fillister Head Stee! Cap Screws 

@ Hexagon Nute in stee!, brass and stainiess © Castie Nuts, steel 
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that a system which cools air in a boiler or evaporator 
appears superior to one which employs direct evapora- 
tion by spraying water into the air. 

In closing let me repeat again that my original letter 
was not intended as any sort of major criticism but 
merely presented comments on some of the statements 
made relative to the main subject. | hope that this dis- 
cussion proves of interest to others and in this way helps 
further Mr. Saltzman’s very good motive for presenting 
the subject article. 

References: 

1. “The Air Cooled Electronics Chassis,” by M. Mark 
and M. Stephenson, ASME Paper No. 55-A-55, ASME 
Annual Meeting, 1955. 


2. “Convective Heat-Transfer and 


Flow-Friction Be- 
havior of Small Cylindrical Tubes—-Circular and Rec- 
tangular Cross Sections,” by W. M. Kays and A. L. 
London, Trans. ASME, Vol. 74, 1952, pp. 1179-1189, 

3. “Temperature Problems of High- 
Speed Aircraft,” by H. W. ASME, Vol. 
77, 1955, pp. 735-740. 

1. “Personnel and Equipment Cooling in Supersonic 
Airplanes,” by J. Makowski and V. L. Whitney, Jr., 
lfrans. ASME, Vol. 77, 741-746. 
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From Mr. Saltzman to the Editor 
December 19, 1955 
Thank you kindly for forwarding to my attention a copy 
of Dr. Mark’s rebuttal dated 6 December 1955. 

In view of the fact that my letter of 23 November 1955 
gave detailed comments as rebuttal to comments made 
by Dr. 


areas which have not been covered and which are con- 


Mark, | am now restricting my reply to those 


sidered most pertinent. 

In connection with the paragraph dealing with Rey- 
nolds numbers, Dr. Mark states that for rectangular tube 
surfaces transition takes place at a Reynolds number in 
the range of 1500 to 2000 and not 10,000 to 15,000 as 
| had previously indicated. In this connection it is de- 
sired to call to Dr. Mark’s attention to Harrison Radiator 
Division, Research Engineering Department Report No. 
RER-95, Subject: Basic Principles of Heat Transfer by 
Forced Convection” by J. W. Godfrey. In this report, on 
page &, it was stated that with large flow passes, turbulent 
flow could be obtained at Reynolds numbers above 3000 
but with smaller passages the transition region is much 
wider and may extend to a Reynolds number of 10,000. 

In the next to last paragraph of Dr. Mark’s letter, it is 
stated that the subject of cooling sysems has been dis- 
cussed in the literature and cites references indicating that 
the air cycle system is better than the water-evaporator 
system. In reply to this, it is desired to point out the 
following: 

1. The system described in ELecrricaL MANUFACTUR- 
ING is a simultaneous heat and mass transfer system and 
should not be considered similar to the conventional 
boiler or evaporator since there is considerable difference 
in their mode and theory of operation. 

2. It is my understanding that the references cited by 
Dr. Mark were not primarily concerned with the effects 
of drop size, drop configuration, drop distribution, motion 
of liquid drop, conditions of flow inside liquid drop, con- 
dition at interface, and other very important factors which 
can vary heat and mass transfer performance character- 
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istics considerably. Neither were they specifically con- 
cerned with cooling individual airborne electronic equip- 
ments. It is therefore my opinion that the use of these 
references as a basis of comparison is not a proper one. 

In closing, | wish to personally thank Dr. Mark for 
both his interest and comments. | hope as he does that 
the discussion given will provide stimulus for forward- 
ing the art of electronic cooling. Also, to congratulate 
him on his fine paper “The Air Cooled Electronic 
Chassis” which was presented before the ASME. This 
paper should be of much value since the subject of plate 
fins and their proper application requires careful con- 
sideration by electronic designers. 


Arvin R. SALTZMAN 


Magnesium Die Castings 
improve FHP Motor Design 


(Continued from page 89) 


nance be kept as simple and trouble-free as possible. For 
this reason, the lubrication system was redesigned to 
provide: 
Direct oiling of the thrust surface (Fig. 5)—an 
important consideration in fan applications where 
thrust loads are appreciable. 
2. A substantial increase in the oil reservoir capacity. 
3. Operation in any position without loss of lubricant. 
Clean, filtered oil is provided as the oil passes through 
the large reservoir wicking (1). Nylabond, a chemically- 
neutral, spun nylon material with high oil storage capacity 
is used for the wicking. Oil moves by capilliary action 
into a feeder felt (2) of SAE F-50 material, thence to a 
small SAE F-2 felt wick (3). This wick transmits oil to 
the thrust washer (4) and to the shaft journal. 
l'rom the thrust washer the oil moves to a double in 
ternal oil slinger system (5), which returns it to the 
reservoir. The external oil slinger (6) throws the oil 
that is pumped through the bearing into the tabs of the 
feeder felt and returns it to the lubrication system 
Experience with magnesium die castings and the new 
lubrication system has been such that they have been 
incorporated in the new type CY split capacitor motor, 
now being manufactured in ratings of Yo to % hp. 


Fig. 5 —Cutaway view of motor showing re- 
designed lubrication system. Forced lubrica- 
tion is provided by controlled tolerances on 
the shaft and bearing diameters and by 
bearing grooves. 
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production line. Lightning-fast splices, by hand or 
“Wire-Nut” Runner, cut the costly delay of other con- 
necting methods . for no other type of connector is 
so fast and easy to apply! You'll get the extra savings, 
too, of no rejects, no re-makes, no servicing penalties, 
Don't use less than the best when the best costs you 
less! Use IDEAL “Wire-Nuts,” 


NEWLY IMPROVED! 


New double-strength phenolic plastic shells 


| \ 
Se 1 k | New fast-action knurling 7 
Senne for buttress-threaded, long skirts i 


BULLETIN NO. 18A pean Me ceqqamndi ered 


Contains pictures, descriptions and data of how quality conti cl 


the WALES FABRICATOR can benefit you = = 
SOLD THROUGH 


LEADING IDEAL INDUSTRIES, Inc. 
DISTRIBUTORS j 1008 Park Avenue, Sycamore, Ili 


MONT eS kee | | Please sena me FREE sample of ideal ‘‘Wihe- 


Nuts." We connect wires 


"..the Wales-Way is the PLUS-PROFIT way” | a, it We 
345 PAYNE AVE. — North Tonawanda, N.Y. TRY nome 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, OWT **WIRE-NUTS"’ Company 


FREE! ag 


City 


a . Teor yes 
See Our EXHIBIT — Booth 379 — Chicago, March 19-23 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 381 





ielectric Strength 


ELECTRICAL 
INSULATING PAPER 


Dielectric strength 
Tensile strength 
Density: 1.30-1.35 
Thicknesses from .004 to .030” 

100% rag stock paper 

No sizing or fillers used 

“Glazed roll” finish — others available 
Can be combined with other materials 
Available in rolls, sheets or coils 


300 volts per mil 
13-16,000 Ibs./sq. i 


REPRESENTATIVES 


Atlanto—Brownel! Distributors, Ine 


Boston 


New York—Brownell Distributors, Inc 
The Huse Liberty Mica Co Newark—Electric Motors & Ports Corp 
John H. Cole Co. 


Philadelphia—Electrical Maintenance 


Chicago—Federal Insulation Co 


Oklahoma City— 
Cleveland—Mr ( J 
Dalla 
Dallas 
Denver 


East Rutherford, N. J 


Voneman 


Electrical Supply Corp Equipment Co 


Pittsburgh—Herbert J. Graham 


Summer Electric Co 


Electric Motor Supply Co Salt Lake City—J. R. Christiansen Agency 


Insulating San Francisco—Tri-State Supply Corp 


Fabricators, Inc Seattle—Tri-State Supply Corp 


Electrical Supply Corp St 
Buntin, Gillies & 
(o., Ltd 


Fort Worth 


Lovis—Dale Painter 


Hamilton. Ontario Stamford, Conn —J. A. Jones 


Toronto—E lec tric 


Insulation & Fibre 
Co, ltd 


Houston—Houston tndustrial Supply Co 


Kansas City, Mo 
Los Angele Tr 
Mobile—Ry 


Ace Electri 

© Elec «Co Watertown Mass Insulating Fabricators 
State $ | 

tate Supply Corp 


of New England, Inc 


sell Electric Co Woodbridge, N J. —Chalker Insulation Co 


Write for literature and free sample. 


TV 14 Mee) aan oe 


88 Purchase St. * Fall River, Mass. 





Gries Heproducer Corp., 125 
Ave., New Hochelle, N. Y¥ 
Laminations Co., Box 14, 


Beechwood 

(Zine) 

300 Main, Stam- 
1935 


Inc., Willdwood 


asting Corp., Stamford 

New Jersey Zine Ceo, 
York 7, N. Y¥ 
loys) 

Parker White Metal Co., Erie, Pa 
minum & Zinc) 

Precision Castings Co., 
N. ¥ 


160 Front, New 
(Zine Die Casting Al 


(Alu 
Inc., Fayetteville 
Stewart Die Casting, Div 


Corp., 4535 
89, Tl. 


Stewart Warner 
W. Fullerton Ave., Chicago 


CASTINGS, INVESTMENT 


Allis-Chaimers, Milwaukee 1, 
Internationa! Nickel Co., 
New York 6, N. ¥ 


Wis 
Inc., 67 Wall, 
(Nickel and Alloys) 


CATHODE RAY 
Cathouse Hay. 


TUBES. Bee Tubes, 


CEMENT, INSULATING and SEALING 
Makeliie Us., A Liv. of Union Caruide & 


Varvon VLorp., #0 Madison Ave., New 


aere i7, . 
Biggs \o., ©. M., 2255 Barry Ave., West 
lnc., Mari 


iwe ALgeoics 20, aul, 
(eummubicalion Products Co., 
bore, (Moumoutn County), N. J. 
au Pout de Newours & Le., (inc.), BK L 
Finishes Veopi., Wiimingion ¥s, Del 
Dures Viastics Div., Mooser Electrochem- 
ical e., 1dbs Walek aia, N. Tons 
x 
Co., Chemical 


wanda, N 
Ueueta: bicciric Div. 1 
riasiice Ate., Pitssiela, Aass. 
a Corp., Vuteh Brand Div., 
Godiawa Ave, Chicago 1¥, lil. 
Zophar Mills, ine., 112 ise seth, Brook- 
aya 82, N. Y, 


CERAMICS 


Standard & Special Kiectrical 
Porceiains (iow-vols) 

Metracwory Worceiain 

d4igh-vollage derceiain 

Cordierite 

4ircen Porcelain 

mealite (Lava) 

A ilauates (@) 

Coment- Asbestos (aa) 

Werrites us 


(A) 
(43) 
‘ww 
wi 
(hs) 
Ww) 


Akron Porcelain Co 
Aaron 14, Unio (AB) 

American Lava Cuortp., 
tem, (CURRY) 

Brush biectronica Corp., 3405 
Ave., Cleveland 14, Unio (G) 

Cenuaian, iy wt Uluve- UDIGL, 
¥620 bk. Keele Ave., Milwaukee 1, 
(a) 

Ceramic Specialties Ce., 444 W. 6th, basi 
Laverpesl, Ohio (ABC) 

Colenial insuiaver Ve., 887 Grant, Akrow 


il, Ohle (ABC) 
Generali Ceramics Corp., Keasbey, N. 4 
P.O. Bua 


2725 Cory Ave, 


Chattanooga 5, 
Perkius 


lne., 
Wis 


Usk l) 

liugew Klectric Porcelain Ce., 
414, Macomb, LiL (Alt) 

Kuot Pourceiam Corp., anoxville 1, 
(BC) 

Mycaiex Corp. of America, 116 Clifwo 
Muvd., Clivon, N. J. (Glass Bondeu 
Adica) 

New Jersey Porcelain Co., New York Ave 
& ium, Trenwa 5, N. J. (ABK) 

Poreeiain Products, inc., i241 Sandusky, 
Pindiay, Ubioc 

Hichardsen Ue., 2799 Lake, Melrose Pars. 
Lik, (i) 


Tenn 


Hesvone Vorp., Lafayette, lad. 

Square LD Ce., Susu Mivara, Detroit 11, 
Mich. (A) 

Stackpole Carbon Co,, Bt Marys, Pa. 

ster Porcelain Co., 41 Muirhead Ave.. 
Treoten ¥, N. 4d. (BF) 

Universai Clay Proagucts Co, 15640 & 
Wires, Bandusky, Obie (A) 

Wisconsin Porceiain Co., 116 Market, Buc 
Prairie, Wis. (ABF) 

CHAINS, BEAD. Bee Bead Chains 

CHAMBERS, TEST 

American Hesearch Corp., 

tl, Conn. 


ll Brook, Bris 


CHARGERS, BATTERY 


Ther Electric & Machine Works, 
Jefferson, Chicago 6, LiL 


CHARGERS, MAGNET. See Magnetizers 
& Demagnetizers. 


CHOPPERS, ELECTRONIC 


Graphite Metallising Corp., 1058 Nepper 
ban Ave, Yonkers 8, N. Y. 


lla 8 


CIRCUIT BREAKERS 
Allen-Bradiey Co., 1816 8B. Becond, Mil 
aukeo Wis 


° 
Allis-Chalmers, Milwaukee 1, Wis 
Crouse-Hinds Co., Byracuse 1, N. Y. 
Cutler-Hammer, Inc., 1264 8. Paul Are.. 
Milwaukee 1, Wis. 
Fasco Industries, Inc., Rochester 2, N. Y 
deneral meet oo. a Bales Div.. 


seats Sa. 99 Plum, Treo 


Pyle National Co., 1888 N. Kostner Ave. 
Chicage 51, Tl. 
Div., of Metals & 


Spencer Thermostat 
118 Forest, Attleboro, 


Controls Corp., 
Mas 
Square D Co., 4041 N. Richards, Milwau 
oo 12, Wis. 
Westinghouse Electric Cor 
Canter. = No. 3, 1 
Pittsburgh 23, Pa. 


Gateway 
rty Ave... 


CIRCUIT STRUCTURES, ELECTRONIC 


Vector Electronic Co., 3552 San Fernando 
Kd,, Los Angeles 65, Calif 


CIRCUITS erc 


Acrovox Corp 
Alden i'r 
Ma 
Ymwerican ava Corp, 
Mrady The W. H., 727 W. 
Ave., Miiwaukee 12, Wis 
oe bay = Uiove- Union, 
962C E. Keefe 
Erie Resins c ee 
ra. 
Mycaiex 
Bivd., Clifvon, 
HRadio Corp ot 
Harrison, N. J 
Sprague Electric Co., 
suams, Mass 
Telex Inc., Telex Park, St. Paul 1, 
‘ S. Kogineering Co., Iine., o%1 
mercial, Giendaie 3, Calif 
U. 8. Gasket Co., Camden 1, N. J 


ETCHED, PRINTED, 


Medford, Mase 
N. Main, 


New 


ts Co., 117 


Brock 


Chattanooga 5, Tenn 
Glendale 


Inc 
Milwaukee 1, Wis 
"Blectronics Div., Erie, 
of America, 116 Clifton, 
N. Jd. 
America, 


307 Marshall. 


Corp 


Tube Div.. 


North 


Mina 
com 


CLAMPS and CLIPS, GROUND ane 


TEST 


Burndy Engineering 
Cona. 

Ileco Corp., 5745 
cionati 27, Ohio 
Muelier Electric Co., 
Cleveland 14, Ohio 
Sherman Mfg. Co, H 

Mich. 
Thomas & Betts Co., 
Elizabeth 1, N. J 


Inc., Norwalk, 
Mariemont Ave., Cin- 
issew EL. Sis, 
B., Battle Creek, 
Ine., 28 Butler, 


Co., 


CLAMPS and CLIPS, SUPPORT 
Holub Industries, Inc., 445 Elm, Byes 


more, Ill 
Weckesser Co., 5256 N. Avondale Ave., 


Chicago 80, Ill. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-180 26th, Broom 
iyo 32, N ; 


CLIPS, SNAP. 
snap. 


See Kings, Retainer a 


CLOTH INSULATING. See 
sulating 


Fabrics, io 


CLOTH, TRACING. 
Film & Paper 


See Tracing Cloth, 


CLUTCHES 


Centric Clutch Co., 
Houve § at Main, 

Cutier-Hammer, inc., 1264 Bt. Paul Ave., 
Milwaukee 1, Wis. 

Eaton Mfg. Co, Dynamatic Div., Ken 
osha, Wis, (Magnetic) 

Hycor Div. of International Resistance 
Co., 12970 Bradley Ave., Sylmar, Calif 

Stearns Magnetic, Inc., 642 8. 28th, Mil 
waukee 46, Wis. (Magootic) 

Warner Electric Brazke @& Clateh Co., 
Dept. EM, Beloit, Wis, (Magnetic) 


P. O. Box 115, U.8 
Woodbridge, N. 2: 


COAXIAL CABLE 
Insulated 


See Wire & Cable 


COIL CORES and FORMS 


Aiden Products Co., 117 N 
ii, Mase 


Alwetictau Chatianwge 6, 
tenn 


Cambridge Thermionic Corp., 458 Con- 


cord, Cambridge 88, Mass 
Cleveland Container Co., 6301 Barberton 
Diy. of The 


Ave., Cleveland 2, Onie 

Continental-Diamond Fibre 
Budd Co., Inc., Newark 18, 

Cosmo Plastics Co., 3239 W. 14th, Cleve- 
land ¥, Ohio 

Gries Meprouucer Corp., 125 Beechwood 
ave., New Hochelle, N. Y. 

Mycalex Corp. of America, 116 Clifton 

Wilming- 


Bivd., Clifton, N. 

National Vulcanized 
ton 9¥. Del. 

612 Lafay- 

Precision Paper Tube Co., 2085 W 
Charleston, Chicago 47, Il. 

Radio Cores, inc., ¥540 Tulley Ave., Oat 
Tube Ce., 20858 W. Charleston, Cni- 
eago 47, fi. 

Stackpole Carbon Co., 8t. Marys, Pa 

Bast 


Main, Brock 


Lave Oorp., 


4. 
Fibre Co., 
Parmount Paper Tube Co., 
otle, Fort Wayne 2, Ind. 
Lawn, Ill. 
Resinite Corp., Div. of Precision Paper 
(Berew-type, Molded Iron) 
Stevens Products, Inc., 86 Main, 


Orange, N. J 
U. 8. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dizwell Ave, New 
Haven 14, Conn. 

Caledonia Electronics & Transformer Corp.. 
Dept. EM.3, Caledonia, N. Y. 

Cambridge Thermionic Corp., 458 Concord, 


Cambridge 38, Mass 
Comar Electric Co, 8849 W. Addisons, 
Chicago 18, Ill 
Coto-Cotl Co., Ine., 63 Pavilion Ave, 
1264 Bt. Paul Ave., 
98 Main, Winsted, 


Providence 5, BR. I 

Cutier-Hammer, Inc., 

Milwaukee 1, Wis. 

Dano Electric Co., 

Conn 

Deluxe Colls, 130@ First, Wabash, 
ind. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrapn 
Corp., 100 Kingsland R4., Clifton, N. J 

Five Star Co., Piants Place, Pilanteville 
a A Bal 

General atus ale 
Div., Schenectady 5, vy 

Gries Reproducer Corp., 125 Beechwo.~ 
Ave., New Rochelle, N. Y 

Nothelfer Winding Laboratories, 111 Albe 

marie Ave.. Trenton 8, N. J 


Electric Co., 


MARCH 1956 ELECTRICAL MANUFACTURING 





Radio Corp. of America, Tube Div., Har 
rison, N. J 

Ther Electric & Machine Werks, LIA 5 
Jefferson, Chicago 6, ill 

Universal Mig. Co 4i0 
Hillside, N. Jd 


Hillside Ave 


COIL WINDING MACHINES 

Lb Manufacturing ¢ I b ary 
( 

Cou Winding Eyulponot Ce., Uyever Bay 
N. 1 

Hea Mucvetat Co., Baidwin, N. I. 

Dierens Miauulacturing (w., Am., George, 
Pulaski Mu. at Petersun, Chicago Su, ill 

Universal Mfg. to., 410 BMissesde Ave., 
Hillside, N. J 

Oniversa: Winding Ce,, 
Proviueunce 1, MB. L 


P.U. Kea 1606, 


COLD HEADED PARTS. Bee Fasteners. 


COMMUTATORS 


Electro Tec Curp., 4 
Hackensack, N. 4 
Kirkwuwou coum 
Cleveianu is Viiv 

Nippert hiectric Producte Co,, 
Mound, Cotumbus 23, Unio 

Toledo Commutator Co., South 
Owosso, Mich 

Tripie M tiectronents Div., Midwest 
Moiding & Mfg. Co., Gurnee 96, IL. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bidg. No. 8, 401 Liberty <Ave., 
Pittsburgh 22, Pa. 


Homanelli, South 


4555 W. 130th, 


Jlawt Ly, 
1758 W. 


Chestnut, 


COMMUTATOR SAWS and SLOTTERS 
Holub Industries, Inc., 445 Elm, Syea- 


more, Til 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds, 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins, Insulating. 


COMPUTER COMPONENTS 


Doelcam, Div. ef Minneapolis-Honeywell, 
Soldiers Field Rd., Boston 85, Mass. 
Federal Telephone and Radio Co., Div. of 
International Telephone and Zelegreah 
Corp., 100 Kingsland Rd., Clifton a 


Giannini & Co., Inc., G. M., Pasadena 1, 
Calif 


CONDENSERS. Bee Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 
Ave., Chicago 13, Ill 

Buchanan Electrical Products Corp., 228 
Rte. 22, Hillside, N ° 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Il. 

Simplet Electric Co., 
Sycamore, Ill 


17238 Wellington 


1008 Park Ave 


CONNECTORS, WIRE and CABLE 


Alrcraft-Marine Products, Inc., 2100 Pas 
ton. Harrisburg Pa 

Alde Products Co., 117 N 

n, Mase 

American Brass Co., Waterbury 20, Conn 

American Phenolic Corp., 1830 8. 64th 
Ave., Chicago 50, Ill 

Bendix Aviation Corp., Scintilla Div., 8id- 
ney, N. ¥ 

Buchanan Electrical Products Corp., 228 
Rte. 22. Hilllside, N. J 

Buggie, Inc H. H., P. O. Box 817 

Norwalk 


Main, Brock 


Millbury, Ohlo 

Burndy Engineering Co., Inc., 
Conn 

Cannon Electric 
500. 8209 
Calif 

Crouse-Hinds Co., Syracuse 1, N. ¥ 
DeJur-Amseco Corp., 45-01 Northern Bivd., 
Long Island City 1, N. ¥ 

General Electric Co., Construction Mate 
rials Div Bridgepert 2? Conn 

Guiton Mfg. Corp., Metuchen, N. J 
Holub Industries, In 445 Elm, Syce 
more, Ill 

Ideal Industries, Inec., 1008 
Sycamore, Ill 

Ilsco Corp., 5745 
cinnati 27, Ohio 

Johnson Co., E. F 
8.W.. Waseca, Minn 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22. Pa 

Krueger & Hudepohl, Walsh Bldg., Cin 
cinnat! 2, Ohlo 

Pyle-National Co., 
Chicago 51, Ti 

Russell & Stoll Co., Ine., 
New York 7, N. ¥ 

Sherman Mfg. Co., H 
Mich 

Boreng Products Corp., 9551 Goreng Ave 
Schiller Park, Tl 

Switcheraft, Ine., 1828 N, Halsted, Chi 
eago 22, IN 

Thomas & Betts Co., Ine., 28 
Elizabeth 1, N. J 


Development Co., 


Dest 
Humboldt, 


los Angeles 81 


Park Ave 


Mariemont Ave., Cin 


204 Second Ave., 


1388 N. Kostner Ave 


125 Barclay 
B., Battle Creek 


Butler 


CONTACTORS, MAGNETIC. See Relays 
& Contactors 


CONTACTS and CONTACT POINTS 

Brainin Co., C. 8., 318 Washington, Mt 
Vernon, N. Y 

Fanstee| Metallurgical Corp., North Chi 
eago, Til 

General Findings and Bupply Co., Indus 
trial Div., Attleboro, Mass. 

General Pilate Div., Metals and Controls 
Corp., 41 Forest, Attleboro, Mass 

Gibson Electric Co 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 


READER INQUIRY SERVICE CARDS 


PRECEDING 


Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 8, N. ¥ 

Mallory & Co., Inc., P. 
6. ind 

Mandex Manufacturing ¢ Ir 2610 W 
16th, Chicago 8, Ill 

Ney Co., J. M., S71 Elm, Hartfora i 
conn. 

stackpole Carbon Co., St 

superior Carbon Products, ine., 
Ueorge Ave., Cleveland 5, Ohiv 

Wilson Co., The H. A., Dept. E£., 2655 
U. 8. Route 22, Union, N. 2 


RB. Indianapolis 


Marys, Pa. 
Glis 


CONTACTS, CARBON. Bee 
Graphite, 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 11, N. J 


Carbon «4 


CONTAINERS, PACKAGING and SHIP. 
PING. See also Boxes and Crates, Wire 
bound. 


Gaylord Container Corp., Div. of Crown 
Zellerbach Corp., St. Louis 2, Mo. 

Hathborne, Hair and Kidgway Box Co. 
1440 W. 21st Place, Chicago 8, Ill. 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing Co., 
Manitowoc, Wis 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

Elgin National Watch Ca, Ordnance Div., 
Elgin, Il. 

Kirk and Blum Manufacturing Co., 312% 
Forrer, Cincinnati 9, Ohio 

Lion Manufacturing Corp., 2640 Belmont 
Ave., Chicago 18, Ill. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. 2nd, Milweo 
kee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis 

Arrow-Hart & Hegeman Flectric Co., If 
Hawthorne, Hartford 6, Conn 

Bouve Electric Manufacturing Co 
Ave., Paterson 3, N. J 

Bristol Co., Waterbury 20, Conn 

Clark Controller Co., 1146 E 
Cleveland 10. Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

renee Electric Co., 
ll. 

General Electric Co., Apparatus Bales Div., 
Schenectady 5, N. Y 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. ¥ 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Ward Leonard Electric Co., 
Mount Vernon, N. ¥ 


. 60 lows 


152nd, 


1024 McKee, Batavia, 


600 South 


CONTROLLERS, POTENTIOMETER 


Bristol Co., Waterbury 26, Conn 

TAGliabue Instruments Div., Weston Klee 
trical Instrument Corp,. 614 Frelinghuy 
sen Ave., Newark 5 a 

Wheelco Instruments Div.. Barber-Colman 
Co., 1403 Rock, Rockford, Ill. 


CONTROLS. FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS. PHOTOELECTRIC er 
Photoelectric Controls 


CONTROLS, PRESSURE and TEMPER 
ATURE. See also Relays, Switches 
Thermostats 


Acro Manufacturing Co., 
Obio 
Allen-Bradley Co., 
kee 4. Wis 
Assembly Products, Inc., 
Ohio 

Barber Colman ( Dept. C, 1403 Rock 
Rockford. Ill 

Bourns Laborstortes 
Riverside, Calif 
Bristol Co.. Waterbury 26. Conn 
Cutler-Hammer, tnc., 1264 St. Paul Ave 
Milwaukee 1. Wis 

Edison. Inc., Thomas A.. Instrument Div 
Dent. "8. Weet Orange, N 

Fenwal Tr 14 Pleasant, Ashland, Ma 

G-V_ Controls Ine 8 Hollywood 
East Orange. N. J 
General Controls Ce 801 
Glendale 1, Callf 
General Electric Ce 
Schenectady 5, N 
General Thermostat Corp., 10 Albany Ave 
Bartlett. N. H 

Mercoid Corp., 4201 
cago 41. Tl 
Robertshaw Thermostat Div 
Fulton Controls Co. Youngwood, Pa 

Bpencer Thermeetet Tite of Metals & Con 
trols Corp., 108 Forest. Attlebor Mase 

Square 1) (o., 4041 N. Richards, Milwaw 
kee 12. Wis 

TAGIiabue Instruments Tiv., Weston Fler 
trical Instrument Corn 614 Freling 
huysen Ave. Newark 5. N J 

Thermo Flectrie Co 199 Fifth addi 
River Township Rochelle Park Post 
Office, N. I 

UTlanet Geor 419 Market 
N. 7 

Wheeleon Instruments Div Rarber-Colmar 
Ca 1408 Rock Roekford, 

Wiegand Co Fawin 7530 Thoma 
Bivd.. Pittsburgh &, Pa 


Columbus 16, 
1316 8. 2nd, Milwau- 


Chesteriand 14 


6135 Magnolia Ave 


Piare 


Allen Ave 


Apparatus Sales Div., 
Y 


Belmont Ave., Chi- 


Robertshaw 


Newark 5 


CONTROLS, REMOTE. See Push Butter 
Btations Relays and Contactors 
Switches 


CONTROLS, RESISTANCE. 
tors, also Kheostats 


Bee Hesis 


CONTROLS, SERVO 
ieme 


Bee Servomechan 


BACK 


wos). eta 
veeprperrrt! 


Ly 


MUSE TELLIERBRERBRELEL, 


TTT til tha 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


WRITE FOR 
OUR CATALOG 


rue PROGRESSIVE 


MANUFACTURING COMPANY 
44 NORWOOD ST., TORRINGTON, CONN. 





Heyco Nylon Strain Relief 
Bushings eliminate wire 
Knots and grommets and 
insulate wire from housing. 


There is a Heyco size and type for all size wires. In 
addition to their full approval by both Underwriters’ 
Laboratories and Canadian Standards Association, 
Heycos increase product life and enhance product 
appearance. If you are not already using cost-reducing 
Heycos send for test samples to fit your wires, today. 


1-Slip over wire 
2-Snap into hole 


FOR DOUBLE PROTECTION 
USE APPROVED HEYCO 
STRAIN RELIEF BUSHINGS 


HEYMAN MANUFACTURING COMPANY 


KENILWORTH 1 NEW JERSEY 


Send wire sizes for free 


PT SUM ee ite 


CONVEYORS, INDUSTRIAL 


New London Engineering Co., Dept. M, 
New Landon, Wis 


COPPER. See Brass, Bronze & Copper. 


COPPER, GERYLLIUM. See Beryllium, 
Copper. 


CORD and 
coiL 


Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IL 

Mica Insulator Co., Schenectady 1, N. Y. 

Vartfiex Corp., 309 N. Jay, Rome, N.Y 

Westinghouse Electric re, Gateway 
Center, mes No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


TWINE, ARMATURE ane 


CORD, INSULATED. 
Cable, Insulated. 


Bee Wire and 


CORD, RESISTANCE LINE. See Resist- 
ance Line Cords 


CORD SETS 


Aiden Products Co., 117 N. Main, Brock 
lon, Mass 


Belden Manufacturing Co., 4633 W. Van 
Buren, Chicago 44, Ll 
50 Church, New 


Cornish Wire Co., Inz., 
York 7, N. ¥ 

Cords LAd. Div., Essex Wire Corp., 131 
Dodge, DeKalb, LL. 

Orgee ent Co., Carol Cable Div., Pawtucket, 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co, Henry W. Oliver 
Bidg., Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fes- 
ter, Worcester 8, Mass. 

Royal Electric Co., Inc., Pawtucket, BR. I 

U._8. Rubber Co., Reckefeller Center, New 
York 20, N. ¥ 

Westinghouse Electric © . Gateway 
Center, Bidg. No. 8, 401 berty Ave., 
Pittsburgh 22, Pa 

Whitney Blake Co., New Haven 14, Conn 

Wire Stripper Co., 1729 Eastham Ave., 
Kast Cleveland 12, Ohio 


CORES, POWDERED METAL. See Cores, 
Transformer; Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 


Acme Electrie Corp., Cuba, N. Y 

American Lave Oorp., Chattanooga 6 
Tenn. 

Arnold Engineering Co., Marengo, M1 

General Ceramics Corp., Keasbey, N. J 

Magnetics, Ine,, Dept. EM-29, Butler, Pa 

Hadio Cores, Inc., 9640 Tulley Ave., Oak 
Lawn, Ill 

Stackpole Carbon Co., St. Marys, Pa 

Thomas & Skinner, Inc., 1114 EB 28r4 
Indianapolis 7, Ind 

Westinghouse Electric Corp., 
Center, Bidg. No. 8, 401 
Pittsburgh 22, Pa 


Gateway 
iberty Ave 


CORK and CORK COMPOSITIONS 
Armstrong Cork Cr 7003 
caster, a 


Ingersol, Lan 


COUNTERS. Bee also Instruments, Elec 
tronic: Relave 

Boesch Manufacturing ( Ir 
Cont 

Bowmar Instrument @orp., 2415 Pennsy! 
vania Ave.. Fort Wavne. Ind. 

Bristol Co., Waterbury 20. Conn 

Counter & Control Corp 25 W 
Ave., Milwaukee 14, W 

~~ Signal Corp., 202 20th, Moline 1 


oer, Switchboard and Supply Co., 19 

W. Monroe, Chicago 8, Ml. 

National Acme Co., 176 E. 18lst. Cleve 
land 8 Ohio 

Production Instrument Coe., 
Jackson Bivd., Chicago 6, Ml 

Veeder-Root, Inc., Hartford 2, 


Danbury 


Flectrie 


700-04 W 
Conn 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 


Eaton Mfg. Co., Dynamatie Div., Ken 
osha, Wis 


Gerbing Manufacturing Corp., Dept. EM6 
Northbrook, TL . 


CRYSTAL DIODES. Bee Rectifiers, Remi 
conductor; Transistors & Crystal Diodes 
CRYSTALS, QUARTZ 


Brush Electronics ¢ 3495 Perkina Ave. 
( eland 14, Ont 


Radice Corp. of America, Tube Div., Har- 
rison, N. J 


CYLINDERS, AIR 


The Bellows Co., Akron 9, Ohio 


DAMPING DEVICES 

Gabriel ¢ 1148 Puclid Ave 
15, OF 

DECALCOMANIAS 


American Decalcomania Co., Inc., 4334 W. 
Fifth Ave., Chicago 24, IlL 


DELAY LINES. See Computer Compo 
nents 


DIAL LIGHT ASSEMBLIES. Bee Lights 
Pilot & Indicator 


DIALS and PANELS 
Mica Insulator Co., Schenectady 1, N.Y 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge Bivd., 
Chicago 26, Il. 


DIELECTRIC HEATING UNITS. Bee 
High Frequency Heating Units. 


DIE SETTING TOOLS 


Wales-Strippit Corp., 345 
North Tonawanda, N 


Payne Ave., 


DIES, PRECISION, LAMINATION, Ete. 


Cleveland Tool & Die Co., 1648 Eddy 
Rd., Cleveland 12, Ohio 

Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. 


DIODES. See Rectifiers, Semiconductor; 
Transistors & Crystal Diodes. 


ORAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Charles, 4700 
Ave., Chicago 41, Il 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid, A Div. of General Aniline & Film 
Corp., 330 Ozaway, Johnson City. N. Y. 

Universal Drafting Machine Corp., 7960 
Lorain Ave., Cleveland 2, Ohio 


Montrose 


ORIVES, BELT 

Allis-Chalmers 

Dayton Rubber Co Ind 
Dayton 1, Ohio 

Gerbing Manufacturing Corp., Dept 
Northbrook, Il 


Milwaukee 1. Wis 
O.E.M. Div., 


EM6, 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives 

Eaton Mfg. Co., Dynamatic 
osha, Wis 

eneral Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. s 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 

Bervospeed Co., Div. of Electro- Devices, 
Inc., 4 Godwin Ave., Paterson 1, N. J. 

Westinghouse Electric C , Gateway 
Center ae No. 8, 401 berty Ave., 
Pittsburgh 22, Pa 


Div., Ken- 


(Control Panel) 
Washtenaw Ave., 


DUCTS, WIRING 

Panduit, Inc 101382 8 
Oaklawn, I) 

Spaulding Fibre Co.. 
wanda, N. ¥ , 

@ahlin Brothers Fibre Works, Inc., 
E, Belding, Mich 

Taylor Electric, Inc., 15402 Daie, Detroit 
23, Mich 


308 Wheeler, Tona- 


Dept. 


DUPLICATING MACHINES, DIELESS 


Bee Henders, Brake & Shears 


DYNAMOMETERS 


Baton Mfg. Co., 
osha, Wis 

General Electric Co., Schenectady, N. Y 

Robbins & Myers, Inc., Springfield 99, 
Onto . 

Scherr Co., Inc., George, 200EM La- 
fayette, New York 17, N.Y. 

Weaatinghoure Flectrie Corp Gateway 
Center, Bldg. No, 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Dynamatic Div., Ken- 


ELECTRICAL SHEETS. See Steel, Elec 
trical 


ELECTRONIC COMPONENTS, Bee spe 


cifie headings 


ELECTRONIC TUBE COMPONENTS 
(Bases, Caps, Lead-in Wires, Stamp- 
ings, Welds, Ete.) 

American Lava Corp., 


Tenn - 
a Co, 27 Wright, Newark 5 
. we 


Chattanooga 5 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades 


ENAMELS. See Lacquer, Enamels & Var- 
nishes, Finishing 


EYELETS and GROMMETS 
Chase Brass & Copper Co., Waterbury 20, 


Conn. 

General Findings and Supply Co., In 
dustrial Div., Attieboro, ass. 

Goshen Rubber Co., Ine, P, O. Box 
517, Goshen, Ind. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. ¥ 


U. 8. Gasket Co., Camden 1, N, J 


FABRICS, INSULATING. (Sheets, Tapes, 
Yarns, Thread, Cord, Ete.) 


Giass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin, 
Tubing and Sheeting, Braided Fabric 


Acme Wire Co., 1225 Dixwell Ave., New 
Haven 14. Conn 

Bentley, Harris Mfg. Co., 1203 Barclay 
Conshohocken Pa 

Brand & Cs In Wr 
mantic, Cons 

Celanese Cory of 
Newark 5, N. J 

Continental- Diamond 
18, Del 

Cottrell Paper Co., Inc., 
River, Mase 

Dow Corning Corp 

Electro- Technical 
Chemical Corp., 


7’ North, Willi 
America, 2890 Ferry, 
Fibre Co., Newark 
88 Purchase, Fall 
Midland, Mich 


Preducts, Div. of Sun 
Nutley 10, N. J 
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General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IL 
Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J. 

Jeune ganriiie, Box 60, New York 16, 


Johns-Manville Corp., Dutch Brand Div., 
7800 Woodlawn Ave., Chicago 19, Il. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn. 

Molded Fiberglass Sheet Co., 4315 Benefit 
Ave., Ashtabula, Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

Owens-Corning Fibergias Corp., 598 Mad- 
ison Ave., New York 22, N. Y. 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Ps. 

Rotron Manufacturing Co., Woed 
stock, N. Y. 

Varflex Corp., 309 N. Jay, Rome, N. Y. 

Westinghouse Electric ., Gateway 
Center, aie No. 8, 401 Liberty Ave, 
Pittsburgh 22, Psa 


Inc., 


FANS and BLOWERS 
Bogue Electric Magufestanies Co., @ lows 


Ave., Paterson 8, N b 
Diehl Manufacturing Co., Electrical Div 


of The Singer Manufacturing Co., Somer- 
ville, N. J 
Eastern Air Devices, 388 Central 
Ave, Dover, N. H 
Co., St. Louls 41, 
100 Augusta, Re- 


Emerson Electric Mfg 
Mo 
Dayton 4, Ohio 
685 Lawrence, Low- 


Fasco Industries, Inc., 
Propeller Div., 


Inc., 


chester 2, N 
Globe Industries Inc 
Heinze Electric Co., 

ell, Mass. 
Robbins & Myers, Inc., 

Springfield 99. Ohio 


FASTENERS (Bolts 
Snap Assemblies; 
Washers 
Screws; 


& Nuts; 
Pins; 
& Serews; 
Rivets; 


Lock & 

Pre-assembled 
Recessed Head 
Screws; Washers.) 


Bolts and Nuts 

Machine Bolts and Nuts (A) 
Stove Bolts (B) 

Self-Locking Nuts (C) 


Sheet Metal Lock Spring Assembly Nuts 
(D) 


Screw Thread Inserts (EK) 

Cold Headed and Rolled Threaded Pins, 
Studs and Special Parts (F) 

Cap Nuts (G) 

Spade Bolts (8) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 


Aluminum Co. of America, 
Pittsburgh 19, Pa. (A) 
American Screw Co., Willimantic, 
(BF) (Cold Header Serews) 
Anti-Corrosive Metal Producte Cn. Ine., 

Castleton-on-Hudson, N. Y. (A) 
Bristol Co., Waterbury 20, Conn. (A) 
Buffalo Bolt Co., N. Tonawanda, N. Y. 


(AB) 
Burndy Norwalk, 


Conn 


Central Screw Co., 3501 &. Shields Ave., 
Chicago 9, Til (ABFSW) 

Chase Brass & Copper Co., Waterbury 20 
2517 


Conn. (ARCR) 

Chicago Screw Co., Washington 
Bellwood. TN (A) 

ental Screw Co., New Bedford, Mass. 


Alcoa Bildg., 
Conn 


Engineering Co., Inc., 


Blvd 
Cont it 
(AB) 
Elastic Sten Nut Corp 
R ) 0 
N J (ACTDEN) 
Gries Reproducer Corp., 125 
Ave., New Rochelle, N. Y 
Harper € H. M., 8204 
Morton Grove, Tl, (ABC) 
Hassall! Ine John, P.O. Box 
Westbury, L. LL, N. Y. (WF 
Heli-Coll Corp Shelter Rock 
Danbury 
Keystone Bolt & Nut Corp., 127 Church, 
New York 7 “NN Y_ (AR) 
1981 W. 85th, 


Lamson & Sessions Co., 
MaclLean-Fogg Lock Nut Co., 5535 N. Wal- 
Cleveland 2. Ohio ‘ABCDF) 
cott Ave.. Chicago 40. TIL (C) 
Milford Rivet & Machine Co., 

Conn. (BF) 
National Lock Co. 
Palnut Co., Sub 
Corp., 66 
(c) 
Parker-Kalon Div General American 
Transportation Corp 200 Verick, New 
York 14. N. Y. (AR) 
Prestole Corp., 1845 Miami. Toledo 5, 


Mite (D) 
Progressive Mfg. Co.. 44 Norwood, Tor- 
(ABF) 
Tool Works, 


rington, Conn 
BShakepreof Div of Tilinnte 

Srd & 
Lester, Pa 


of America, Dept. 
Vauxhall Rd Union, 


Beechwood 
(Gw 
Lehigh Ave., 


2225, 


Lane, 


Milford 


Rockford. TH. (A) 
of United-Carr Fastener 
Cordier, Irvington 11, N. J 


St. Charles Rd., Elgin, Ul. (C) 
South Chester Corp Soutneo Div 
N_ Governor Printz Blvd 
CDEF) 
Standard Preased Steel Co 
Pa. (AN) 
ter g Rolt Co., 363 W 
I ABT 
Thompron-Bremer & Co., Bub. American 
Machine & Foundry Co., 520 N. Dear 
born. Chicago 10, Tih (C) 
Tinnerman Products. Inc.. P 
Cleveland 1. Ohle (D) 
United-Carr Fastener Corp 
42, Mass. (ACDE) 
Wenco Mfg. Co., 1136 W 
eago 22. Til. (8) 


Jenkintown 9 


« 


Erie, Chicago 


0. Box 6688 
Cambridge 
Hubbard, Chi 


Lock & Snap Assemblies 
Support 


Door Panel Shelf 
& Mounting, etc.) 
Dimeo-Gray Co., 210 E. Sixth, 


Ohio 


Dayton 7, 


READER INQUIRY SERVICE 


Simmons Fastener Corp., 1752 N. Broad 
way, Albany 1, N ° 
Vibrex Fastener Corp., Mount Kisco 1 


N. ¥ 


Pins—Cotter (F); Locking and Taper (G) 
Spiral Coil (M) 


Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (F) ; 

Chicago Screw Co., The, 2517 Washington 
Bivd., Bellwood, IM. (G) 

Elastic Ston Nut Corp. of America, Dept 
BR 35-322. 2330 Vauxhall Rd. Union 
N. J 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (F) 

Sterling Bolt Co., 363 W. Brie 
10, Il. (ABP) 


Chicago 


Pre-Assembied Washers and Serews 


American Screw Co., Willimantic, Conn 
Central Screw Co., 3501 8. Shields Ave., 
Chicago 9, ll 
Continental Screw Co., 
Lamson & Sessions Co., 
Cleveland 2, Ohio 

National Lock Co., Rockford, Tl. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof Div. of Tlinots Tool Works, 
St. Charles Rd., Elgin, 1) 

South Chester Corp., Moutheo Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa. 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. 
born, Chicago 10, Il 

United-Carr astener 
42, Mass. 


New Bedford, Mass 
1941 W. s5tn, 


Dear- 


Corp., Cambridge 


Recessed Head Serews 


Alden Products Co., 117 N. Mai 
ton, Mass 
Alimetal Screw 
Stewart Ave., 


Brock 


Products «o., Inc., 821 

Garden Cits, N. Y. 

American Screw Co., Willimantic, Conn 

Atlantic Screw Works, Inc., 85 Charter 
Oak Ave., Hartford, Conn. 

Blake & Johnson, Waterville 8, Conn 

Bristol Co., Waterbury 20, Conn. 

Central Screw Co., 3501 8. Shields 
Chicago 9, Til 

Chase Brass & Copper Co., 
Conn 

Chicago Screw Co., The, 2517 Washington 
Blvd., Bellwood, Til 

ontinental Screw Co., New Bedford, Mass 

Eagle Lock Co., 20 8. Main, Terreyville, 
Conn 

Elco Tool & Screw Corp., 190 W. Green- 
wood Ave., Philadelphia 40, Pa 

Great Lakes Screw Corp., Chicago, MT 

Harper Co H. M 8204 Lehigh Ave., 
Morton Grove, Tll 

Heli-Coil Corp., 
Danbury, Cont 

Keystone Bolt & Nut 
New York 7, N. Y 

Lamson & Sessions Co., 
Cleveland 2, Ohto 

Milford Rivet & Machine Co., 
Conn 

National Lock Co., Rockford, Til 

National Screw & Manufacturing Co., 2440 
E. 75th, Cleveland 4, Ohio 

Parker-Kalon Div General American 
Transportation Corp., 200 Varick, New 
York 14, N. ¥ 

Rockford Screw Producta Co., Rockford, Tl 

Screw Research Association, 706 Union 
Trust Bidg., Providence 8, R. 1! 

Shakeproof Div. of Tilinotse Tool Works 
St. Charles Rd, Elgin, Il 

Southington Hardware Mfg. Co., 
ington, Conn 

Standard Pressed Steel Co 
Pa 

Sterling Bolt Ce 63 W Eerie 
10, I 

Thompson-Bremer & Co 
Machine & Foundry Co., 
born, Chicago 10, TI 

Wales-Beech Corp., Rockford, Ml 


Ave., 
Waterbury 20, 


Shelter Lane 


Rock 


Corp., 127 Chureh 


1981 W. 85th, 


Milford, 


South 
Jenkintown 9 
Chica 


Sub. American 
520 N. Dear 


Rivets 


Aluminum Co. of America, 
Pittsburgh 19, Pa 

Anti-Corrosive Metal Products Co., Ine 
Castieton-on-Hudson, N 

Chase Brass & Copper Co., 
Conn 

Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill. 

Continental Screw Co., New Bedford, Mar 

du_ Pont de Nemours & Co. (Ine.). #1 
Explosives Dept., Wilmington 98 Tiel 

Gries Reproducer Corp 125 Beechwon- 
Ave., New Rochelle, N. ¥ 

Harper Co H. M., 8204 Lehigh Ave 
Morton Grove, Til 

Hassall, Inc., John 
bury, L. ., N. ¥ 

Kevastone Rolt & Nut Corp., 127 
New York 7, N. ¥ 

Milford Rivet & Machine Co., 


Conn 
Progressive Mfg. Co., 
Conn 


Aleos Bide 
Waterbury 20 


oa00 WwW 


P.O. Box 2225 West 


Church 
Milford 
44 Norwood. Tor 


rington 

South Chester Corp., Southeo Div.. 3rd & 
N. Governor Printz Bivd Lester. Pa 

Sterlir Rolt 263 W. Erie, Chica 
in | 

Tubular Rivet & Stud Co., 
Mass 


Wollaston 76 


Screws--Cap and Set 
Tapping (J) 


Allen Manufacturing Co., 133 Sheldon 
Hartford 5, Conn 

Alimetal Screw Products Co., Inc., 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcos 
Pittsburgh 19, Pa 

American Screw Co., 
(Hd) 

Anti-Corrosive Metal Products Co., Ine 
Castieton-on-Hudson, N. Y. (H) 

Bristol @o., Waterbury 20, Conn 


Machine (H); Self 


$22) 
Bldg 


Willimantic, Conn 


CARDS, PRECEDING BACK COVER 


ACM ROT MAM Pane Tae 


HUBBELL 
Interlock 


TRADE MARK 


PLUGS 
TO SOLVE YOUR 
WIRING PROBLEMS 


Modern electrical and electronic equipment depends 


upon small component parts for accuracy of operation 


The wiring of connections to sources of power, as 


well as berween elements within the unit, must be 


dependable and must be designed for fast, easy 


rearrangement and maintenance. Hubbell Interlock 


Plugs meet all these requirements and actually 


provide an extra margin of dependability 


You Can Be Sure 
Of A 


Positive Connection 


Unlike other terminals, In 
terlock 
with a 


Plugs are designed 
locking mechanism 
that permits contact on two 
surfaces and provides a con- 
stant low contact resistance 
Interlock plugs lock auto 
matically in their eyelets or 
jacks, can be quickly discon- 
nected intended, yet 
cannot disconnect accidentally 
— and they're designed to 
withstand unusual strain and 
vibration! 


when 


By actual laboratory test, the 
Hubbell Interlock Type “A” 
Plug, capacity 10 amperes, 
withstands a 47 pound pull 
without disconnecting; the 
Type “B” Plug, capacity 5 
amperes, a 16 pound pull; 
Type “C”, capacity 1 am- 
pere, 4.7 pounds; and the 
heavy duty Type “S” Plugs, 
capacity 15 amperes, up to 
222 pounds. 


SELF LOCKING 





Photo courtesy 
Kirkhoff 
Mig. Corp 


TP Vee me 2) in) 3 f 
a) te ee 


Panel Chanel wiring duct 


KEEPS ITS SHAPE 


® Superior heat resistance 
© Superior moisture resistance 


Specify Panel Chanel — the laminated _ plastic 


duct that distort under high 
control panel temperatures It's moisture resistant, 
And 


layout, 


wiring will 


not 


Panel 
panel saves 
eases wiring chi inges Most comple te 


too, won't sag or warp out ol shape 
Chanel 
wiring tine 


simplifies control 


variety of sizes and types to fit specific applic ations. 


Peter Panel Chanel says 


"We're holding a copy of the new Panel Chanel catalog 
you. To be sure you'll get it right away, 


attach this coupon to your 
head and mail 


letter 


em ue 


STAHLIN BROTHERS FIBRE WORKS, INC. 
BELDING, MICHIGAN 
WORLD'S LARGEST PRODUCER OF PLASTIC WIRING DUCT 


Central Screw Co., 3501 8. Shields Ave., 
Chicago 9, TIL (HJ) 


Chase brass & Copper Co., Waterbury 20, 
Conn. (HJ) 


Continental Screw Co., New Bedford, Mass. 
(Hd) 


Harper Co H. M., 8204 Lehigh Ave., 
Morton Grove, Til. (J) 


Hassall, Inc come, P.O. Box 2225, West- 
a ney L. I ¥. 

eystone Bolt ‘ Nut © Cc 

New York 7, N Y. (Hg) a 


Lamson & Sessions Co,, 1981 W. 85th, 
Cleveland 2, Ohio (HJ) 
Milford Hivet & Machine Co., Milford 
Conn. (HJ) , 
National Lock Co., 
Parker-Kalon Div., 
Transportation Corp., 
York 14, N. Y. (HJ) 
Progressive Mfg. Co., 
rington, Conn. (H) 


44 Norwood, Tor- 
Set Screw & Manufacturing Co., 112 Main, 
Bartlett, Wii. (H) 


Bhakeproof Div of Tilinete Tool Works, 
Bt. Charles R4., Elgin, I (J) 

Soul Chester Corp., suutme wiv., 8rd & 
ere eenet Printz Bivd., Lester, Pa 
(Hd) 


Star 


Rockford, Il. (J) 
General American 
200 Varick, New 


lard Pressed Stel Co., Jenkintown 9 
Pa. (ff) 
6 ~ 63 W. Erie 
I HJ 
United-Carr Fastener Corp 
Maes. (HJ) 


Chicag 


, Cambridge 43 


Washers Flat (K); Lock and Spring (L) 


Anti-Corrosive Metal Products Co., Ine. 
Castieton-on-Hudson, N. Y. (L) 
Associated Spring Corp., 
(KL) 
Auburn Manufacturing Co., 
Middletown, Conn, (K) 
Barnes Co., Wallace, Div 
Spring Corp., Bristol, Conn, 


Barnes-Gibson-Raymond Div., Associated 
Spring Corp 40300 


Plymouth Rd., 
Viymouth, Mich 


B-G-Kh Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 

Blake & Johnson, Waterville 4%, Conn. 

Chase Lrass & Copper Co 
Conn, (KL) 

Continental Screw Ce 
KL) 


‘ mo Plasti Co., 3239 W. 14th, ¢ 
ind 9, Ohio 

Vunbar Bros., Co Div. 
Corp., Bristol, Conn 

Freeway Washer & Stamping Co., P.O 
Bor 1756, Cleveland 5, Ohio (K) 

Garrett Co., Inc., George K., Philadelphies 
44, Pa. (KL) 

Gibson Co., William D., Div 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper (Cx H. M., 8204 
Morton Grove, Ill. (L) 

Joliet Wrought Washer Co., 
nois (K) 

Keystone Bolt & Nut Oerp., 127 Churee 
New York 7, N. ¥. (KL) 

lameon & Sessions Oo, 1981 W. SSth. 
Cleveland 2. Ohie (KL) 

Manross & Sons Oo., F. N., Div., Asse- 
elated Spring Corp., Bristel, Conn. (KL) 

Milwaukee LDiv., Associated Spring . 
S41 Erie, Milwaukee, Wis. (KL) 

National Lack Washer Co., 4@ Hermes. 
Newark 5, N. J. (L) 

Onto Div., Associated Spring Corp., 1712 

let, Dayton, Onle (KL) 

Painut Co.. Bub. of United-Oarr Fastener 
Corp., 66 Cordier, Irvingten 11, N. J 


th) 
Kaymond Mfg. Oe, Dtv.. Associated Spring 

(KL) 
504 Charlies 


Corp., Corry, Pa 
Keliance Div., Eaton Mfg. Ce, 
Ave. SE... Massiion, Onie (L) 
's Tol Works 
‘ r Ke I i I I 


Shakenpralf th of te 
ute theme te 


Clovernar 


Bristol, Conn 


306 Stack, 


Associated 
(KL) 


»., New Bedford, Mass 
leve 


Associated Spring 


Associatec 


Lehigh Ave 
Joliet, 1 


~ ‘e > ” 


tra & 
Prints Bivd, 


lester” Pa 

W. Erie, Chicago 
Maapeen-Mremer & Co son 
Machine & Fo ry 
heen, Chicago 10. Ill 

United-Carr Fastener 
42, Mass. (L) 


Ameriran 
‘20 N Dear 
(KL) 


Cerp., Cambridge 


FELT 


American Felt Coa 14 
Clanvitla, Conn 
‘ Sou Bostor 1, M 
Ve Work ( i + W. Ogder 
(hieago 23. Lil 


Glenville Ra 


FIBRE 


PHENOLIC. Bee Plastics, Lami 
nated 


FIGRE. VULCANIZED, 
Red, Tubiag). 


Continental-Diamond Fibre Div.. a@f The 
Budd Ce.. Inc., Newark 18, Del 

Insulation Manufacturers Corp.. 5656 W 
Washington Bivd., Chicage 6, TIL 


National Vulcanized Fibre Co., Wilming- 
ton 98. Del 


Spaulding Fibre O©o., Ine., 
> = 


Tenswands. 
Mtahlin Brothers Fibre Werks, Ine., Dept. 
K Helding, Mich 


Taylor Fibre Co.. Norristewn, Pa 


West Virginia Pulp and Paper Os., 236 
Park Ave., New York 17, HM. ¥. 


(Beard, Sheet, 


FILTER ELEMENTS, POWDERED 
METAL 

Amolex Div of Chrysler Corp., Dept 
E Detr Mict 

Bound! Hreok Oll-Leses Bearing Os., Bound 
Brook. N. J 

Radio Cores, Ine., 


9540 Tulley Ave.. Oak 
Lewn, Il 


MARCH 1956 


. Waterbury 20," 


FILTERS, RADIO 


Aerorox Corp., New Bedford, 
Astren Corp., 256 Grant Ave, B Newark. 


N. J. 
Federal Telephone and Radie Os., Div 


Mass 


of International Telephene and Tele- 

graph Corp., 100 Kingsland Ba, Cilf- 
ton. N. J. 

Filtron Co. Bpe.. _/Wet-e8 Fowler Are., 
Flushing 55, N . 

General. Electric Co poveretas Bales Dir., 
Schenectady 5, N 

Mallory & Co., Inc., P. BR, Indianapolis 
6, Ind 

Sprague Electric Co., 307 Marshall, North 
Adams. Mass 

FINISHES, 


Enamels 
ing 


PRODUCT. See Lacquers, 
Paints and Varnishes, Finish- 


FLUORESCENT 


Includes 
sators 
Transformers 
sietors 
pacitors 


Acme Flectriec Corp. Cube N YT 

Aerovas Corp New Medfi rt “Mar 

Arrow-Hart & Hegeman Flectric ¢ 103 
Hawthorne, Hartford 6, Conn 

Chicago Standard Transformer -» Ad- 
dison & Elston Ave., Chicago 18, TIL 

General Electric Co., Construction’ Mate- 
rials Div., Bridgeport 2, Conn. 

Bola Electric Co., 4683 W. 16th, Chicago 


Se, Til 
Sprague Electric Co., 307 Marshall, North 
Products ire 


Adams, Mass 

Byivania Electric Ine., 
Broadway, New York 18. N. ¥. 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 8. 401 Liberty Ave.. 
Pittsburgh 22, Pa 


LAMP AUXILIARIES 
Adapters, Ballasts. Compen- 
Control Units, Starters and 
For Resistors. see Ke- 
Instrument & Radio: eleo (s- 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co.. 8650 
Cahuengs, Hollywood 88, Calif 


FOOT SWITCHES. See Switeher 


FORGINGS 


American Brass Co., Waterbury 26, Conn 
Chase Brass & Copper Ce., Waterbury 28. 


Philadelphia Bronze & Brass Cerp., Sud 
o@ P R Mallory & Oo. Ine., 22nd 
and Master, Philadelphia 21, Pa 

Revere Copper & Brass, Ine. Park 

(Nen-ferrous) 


ave.. New York 17. N YT 
— & Bon, Inc.. Joseph T., Chicage, 
1 


FREQUENCY METERS. Bee Instruments 
FUSE 


clips 


Alden Pr 
ton, Ma 

Hurndy tangineering Ce., Ine., 
Conn 


- % Industries, Inc., 445 Elm, Sycamore, 
Ideal Industries. Inc. 1008 Park Ave, 


Aveamere, Til 
Mariement Ave., Cia- 


HOLDERS MOUNTINGS end 


Co., 117 N. Main, Brock 


Nerwalk. 


Ileve Corp. 5745 
einnat! 27 Ohte 


Jones Div. Howard B.. Cinch Mfg. Corp 
(hieagco 24. Ti! 

®herman Mfg. ©o., H. B., Battle Creek 
Mich. 

Sauare PD Co.. 6060 Rivard, Detreit 11 
Mich 


FUSES 
Burndy 


Cann 
General Flectrie Co, 
Rrhenertady & ON 
Reval Electric Co. Ine 
Weetinehouee Fleetrie 
fonter, Ride Nea 
Pitteburgh 22. Pa 


Engineering ©o., Ine, Nerwalk 


Apparatus Sales Div 
Y 


. Pawtuckes FR! 
Corn Gatewes 
3. 401 Liberty Ave 


GAGES, TEMPERATURE, 
and VACUUM 


Bristol Co., Waterbury 26 

Bdison, Inc., Thomas A., Instrumemt Div 
Dept. 58, West Orange, N. J. 

TAGliabue Instrument Div., Westen Biee- 
trical Instrument Corp., 614 Freling 
huysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1408 Rock, Rockford, Tl 


PRESSURE 


Cena. 


GALVANOMETERS. See Instruments 


GASKETS 
Awermen Felt Co is 
enville, Oonn 

Armatroty fork ¢ 00 Inger l La 
caster, Pa. (USTR au Buble: Weyer 
tions) 

Auburn Manufacturing Co., 806 Mack 
Middletown, Conn. 

Chase Brass & Copper Co., Waterbury 26 


Cona. 
Chicago Rawhide — o .. 1801 Kistoo 
1834 Cuyler Ave 


Ave., Chicago 22 
Crane Packing ‘o., 
Chicage 18, Tl. 
Electro Tee Corp., 4 Bomanelli, South 
Hackensack, N. J. 
Garlock Packing Co., Palmyra, N. Y. 
Goshen Rubber Co., Inc., P.O. Boa 611, 
Goshen, Ind 
os ree, Box 60, New York 16, 
aabene- Manhattan, Ine., Asbestos Tex 
Ms, Geshe Co. Camden 1. X. 
y a Ce, Com 
® Ce., Rockefeller Teen. 
“ie York 20, N ¥. 
Western Felt Works, 4085-4117 Ogdes 
Ave., Chicago 23, I! 


Glearilie Ka 


ELECTRICAL MANUFACTURING 





GEARMOTORS. See Motors. 


GEARS and PINIONS 


Amplez Div., of Chrysler Corp., Dept 
t Detroit 31, Mich 

American pilock Gear Dtv., Perfection 
Gear Co., Harvey, Ill 

Beaver Gear Works, inc., 1085 Parmele 


ford, ilk 
Instrument OCorp., 

syivania Ave., Ft. Wayne, Ina 
Cone-Drive Gears Div., Micmgan Tool 
Co., TITL KE. MeNienols Ha, Detroti 
12, Mich. 

Continental-Diamond Fibre Div., o@f The 
Budd Co., Inc., Newark 18, Del. 

Gear Spectalties, Inc., 2685 W. Medili 
Ave., Chicago 47, Tl 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Process Gear Co., Inc., 4612 W. Wuller- 
ton Ave., Chicago 39, IL 

Radio Cores, Inc., 9640 Tulley Ave., Oak 
Lawn, Ml. 
Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chteago 89, LiL 
United States Graphite Co, 1621 Holland, 
Maginaw, Mich 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 8, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

Winzeler Manufacturing & Tool Os., 1713 
W. Arcade Place, Chicago 12, Til. 


GENERATORS. See Metors. 


GENERATORS, ELECTRONIC 
Bogue Electric Manufacturing 


Co, & 

lowa Ave., Paterson 8, N. J. 

Electric Indieater ©Oo., Inc., 106 Camp 
Ave., Springdale, Cenn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Electric ©o., Electronies Div., 
Electronics Park, Syracuse 1, N 

Howard Industries In Dept EM 3 
1760 @tate, Hecine, Wis 

Bouthwestern industrial Electronics Oo., 
283) Post Oak Rd., P.O. Box 13068, 
Houston, Texas 

GERMANIUM DIODES, See Rectifiers, 
Bemiconductor; Transistors & Crystal 

Diodes 


GLASS-BONDED MICA 


Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 18, Del 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Mycalex Corp. of America, 116 Cliften 
Bivd., Clifton, N. J 


GLASS-FIBER, 


YARNS. CLOTHS and 
TAPE 


See Fabrics, Insulating. 


GLASS, TECHNICAL 

Heormaseal Co., Inc., 
Ind. (Tubes) 

Kopp Glass, Inc., 


1010 Main, Elkhart 


Swisevale, Pa. 


GOLD, ROLLED 


American Silver Co., Inc., 36-02 Prince 
Flushing 54, N 

General Plate Div Metals & 
Cory 13 Forest, Attiet Mass 

Handy & Warman, sz Fulton, New York 
8. N. Y 

Leach & Garner Co., 
tleboro, Mass 

fakepeace Co., D. E., Div 
and Wire Co Attleboro 

Ney Co, J. M 371 Elm, 
Conn 

Wilson Co 
t S 


(Plate and Wire) 


Controls 


Industrial Div., At- 


of Union Plate 
Mass 
Hartford 1, 


The H. A Dept. EB 
Route 22, Union, N. J 


2655 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 
Dow Cor xy Corp M 


& t 
one 


GRIPS and CLAMPS, STRAIN RELIEF 
Heyman Mfg. Co., Kenilworth 1, N. J 
Pyle-National Cc 1388 N. Kostner Ave., 
Chicago 5 I 
Walker Co George 
Paseal N. 7 


118 Amsterdam Ave 


HARNESSES and ASSEMBLIES 


A lle Products 17 N. Mai 
Ma 

Beiden Mfg Co., 4633 W 
Chicago 44, Il 

Cornish Wire Co., 50 
LS | 

Crescent Co., 
RK I 

Drake Manufacturing Co., 1711 W 
bard, Chicago 22, Il 

Essex Wire Corp., Wire Assembly Div., 
Monticello, Ind 

General Electric Co., Construction 
rials Div Bridgeport 2, Conn 

Joy Manufacturing Co.. Henry W 
Ridg.. Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass 

Switcheraft, Inc., 1328 N 
ago 22. Til 

Whitney Blake Co., New Haven 14 

Wire Stripper Co 1729 
Fast Cleveland 12, Ohio 


WIRE 
Brock 


Van Buren 


Church, New York 
Carol Cable Div., Pawtucket, 


Hub- 


Mate- 
Oliver 


Halsted, Chi- 


Conn 
Eastham Ave., 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp 1033 W 
Van Buren. Chicago 11, Tl 

Stromberg-Carison Co 100 
Rochester 3, N.Y 

Telex Ir Telex 


Carlson Rad 


Park, St. Paul 1, Mine 


HEATING ELEMENTS and UNITS 


Carborundum Co Globar Div., Niagara 
Falls, N. Y 


READER INQUIRY SERVICE CARDS 


PRECEDING 


Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 

Jeneral Electric Co., Apparatus Sales Div 
Schenectady 5. N. ¥ 

Still-Man Co, 429 E 
56, N 

Syntron Ce., Homer City, Pa 

Vulean Electric Co., Danvers 2 

Watlow Electric Mfg. Co 
Ave., St. Louis 14, Mo 

Westinghouse Electric Corp., 
Meadville, Pa 

Wiegand Co Fdwin L., 
Blvd., Pittsburgh 8, Pa 


Riverside 


164th, New York 
Mase 
1362 Ferguson 
160 Mercer 
7530 Thomas 


HERMETIC SEALS 
minals, Hermetic 


See Seals and Ter 


HIGH-FREQUENCY HEATING 


Allis-Chalmers, Milwaukee 1, Wis 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y¥ 

Radio Receptor Co., Inc., Semiconductor 
Div., 251 W. 19th, New York 14, N. ¥ 

Westinghouse’ Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 


UNITS 


Bales 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 
Spring Garden, Philadelphia 23, Pa 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y¥ 

Mycalex Corp. of America, 116 
Bivd Clifton, N. J. (Glass 
Mica) 

Phoenix Electric 
Chicago 24, Il 

Triple “M Flectronents Div 
Molding & Mfg. Co 


1217 


Clifton 
Bonded 
Mfg. Co., 4211 W. Lake, 


Midwest 
Gurnee 96, Tl 


IMMERSION HEATER UNITS. See Heat 
ing Elements & Units 


IMPREGNATING COMPOUNDS. See Ce 


ment, Insulating & Sealing; Waxes and 
Compounds 


INDICATORS, HEAT. See Thermometers 


INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See 
quency Heating Units 


High-Fre 


INFRA-RED LAMPS 
descent & Infra-red 


See Lamps, Incan 


INSTRUMENTS. ELECTRICAL MEAS 
URING and TESTING 


Acme Electric Corp., Cuba 
Aerovox Corp New Bedford 
Assembly Products Inc 
Ohio 
Associated He 


N. ¥ 
Mass 
Chesteriand 14 


earch Inc 3794 
Chicago 18, Ill 
Beta Electric Corp., 
York 20, N. ¥Y 
Bristol Co., Waterbury 20, Conn 
Kurlington Instrument Co., 125 
Burlington, lowa 

DeJur-Amsco Corp., 45-01 Northern Bivd 
Lone Island City 1, N Y 

Dit-Meo Inc., 911 Broadway } 
ol Mo 

Doekam, Wiv. of Minneapolis-Honeyweii 
Soldiers Field Rd Boston 35, Mass 

Federal Telephone and Kadio Ce., liv. o 
International Telephone and Telegrap! 
Corp., 100 Kingsland Rd. Clifton, N J 

Freed Transformer Co., Ine 6 Weir 
field, Brooklyn (Ridgewood) °7, N. Y¥ 

General Electric Co Apparatus Sale 
Div Schenectady 5. N. Y 

Holub Industries, Ine., 445 Kim, Sycamore 
1 

Hycon Flectronics Ir 
Pasadena, Calif 

Ideal inauetries, Inc 
Sycamore. Il 

Industrial Development Laboratories, Ine 
31 Pollock Ave Jersey City 5, N. J 

Industrial Test Renigmens Co., 55 BE. lith 


Belmont 


333 E 1038rd, New 


Third 


P.O. Box 749 


1008 Park Ave 


New York 3. N 

International Instruments, Inc 
1954. New Haven 15, Conn 

Link Aviation, Inc Sub. of General Pre 
cision Equipment Corp Binghamton 
N 

Miseley Co 1 lL 0o N I r Oak 
Ave Pasadena, Calif 

National Pneumatic Co., Inc 
Cabot Dives 125 Amory 
Mass 

Phaostron Co 151 
Pasadena, Calif 

Radio Corp. of America, 
rison, N. J 

Roller-Smith Co 
W. Market, Bethlehem, Pa 

Bimpson Electric Co., 5202 W 
Chicago 44, Tl 

Southwestern Industrial 
P.O. Box 13058, 2831 
Houston 19. Texas 

Sticht Co., Inc., Herman H., 27 Park PI 
New York 7, N. ¥ 

Waterman Producta Co Ine., 
Emerald, Philadelphia 25, Pa 
scope) 

Westinghouse Electric Corp 
Center, Bidg. No. 3, 401 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp aie 
Frelinghuysen Ave Newark 5, N. J 

Wheelco Instrument Div Barber-Colme: 
Co 1408 Rock. Rockford, 


P.O, Bor 


and Holtzer 
Boston 1% 


Pasadena Ave., 8 


Tube Div., Har 


Instrument Div., 1828 


McKinazle 


Electronics Corp 


Post Oak Rad 


2445-@ 
(Osctlle 


Gateway 
lAberty Ave 


INSTRUMENTS, ELECTRONIC. Bee alse 
Oscilloscopes; Recorders, Osctllographie 

Bristol Co., Waterbury 20 Conn 

Brush Flectronica Ce Perkins Ave 
Cleveland 14, OF 


BACK COVER 


Sizes from 1% inch to No. 0 wire size. 


Bristol Hex Socket Cap Screws 
mark your product ‘‘precision made’’ 


The high quality and pleasing appearance of 
Bristol's Hex Socket Cap Screws will reflect the pre- 
cision you've built into your product. 

Perfectly squared-up heads and shoulders of these 
screws give them a smooth, accurate, and well- 


look. Their diamond-knurled 


them easier to insert 


designed make 


heads 
to start and to spin up finger- 
tight. And, of course, they can be internally wrenched 


up permanently tight. 


We've made precision instruments at Bristol for 66 
years and socket screws for more than 42. In fact, we 
originated the famous Bristol Multiple-Spline Socket 
Screw. That's why we know Bristol Hex Socket Cap 


Screws can meet your design or assembly needs exactly. 
Write today for descriptive literature and samples 


SOMETHING REVOLUTIONARY IN THE FIELD OF FASTENERS 
WILL BE ON DISPLAY in Bristol's Booth No. 541 at the Ameri- 
can Society of Tool Engineers Show in Chicago, March 19-23 
If you use socket screws you can't afford to miss the first 
showing of this brand new development 


Precision Socket Screw Manufacturers Since 


1913 


5 Hex So t Screv 


WS Bristol's Multiple- 
ne Socket 


Screws 


a >, pli 
Ty ae 


Uo 


and Stainless Steel. Cap Screws up to 1'2” 


i 


ip | 


*Made in sizes as small as No. 0 in Alloy Stee 


THE BRISTOL COMPANY, Socket TCL 





DIT-MCO AUTOMATIC ELECTRICAL 
CIRCUIT ANALYZERS CAN TEST 
200 COMPLEX, INTERCONNECTED 
CIRCUITS IN TWENTY SECONDS! 


The DIT-MCO Analyzer defines continuity resistance to the 
point of rejecting “2 ohm, as an open circuit, at currents 
up to two amperes. It defines leakage resistance to the 
point of rejecting zero ohms to 200 megohms as a direct 
short. Both values pre-set as desired. 


EASY TO OPERAT 


Non-technical personnel can master it in 30 minutes or 
less. Frees experienced quality control and production line 
personnel from time-consuming hand tests. 


VERSATILE! 


Tests any cabling system or panel assembly without modi- 
fication. Uses simple, straightforward adapter cables. 


ese 


Tests for all types of errors resulting from incorrect connec 
tions, short resistance and insulation resistance. 


RUGGED! 


Basic telephone type components, most of which are plug- 
gable. 


A SIZE FOR EVERY NEED! 


80 to 1600 circuit capacity available. 


if your product involves complex electrical circuitry, DIT-MCO 


can help you make it better and faster, at less cost. Write 
today for full details. 


DIT-MCO, INC., Electronics sio 


Box 03-19, 911 Broodway, Kansas City, Mo. ¢ Phone HArrison 1-8484 


Partial List of DIT-MCO Users 
Bell Aircraft Corporation, Texas Division @ Bendix Aviation Corporation, 
Sidney, New York . Boeing Airplane Compony, Seattle, Washington 
and Wichita, Kansas @ American Bosch Arma Corporation @ Douglas 
Aircraft Compony, Tulsa, Oklahoma @ Fairchild Aircraft Division @ 
Goodyear Aircraft Corporation oe Martin, Baltimore . Naval 
Ordnance Laboratory, White Ooks, Maryland - Northrop Aircraft, 
inc - Motorola, inc @ Temco Aijrcraft Corporation * Trans 
World Airlines @ Convair @ Chance Vought Aircroft @ Servo 
mechanisms, inc @ Radio Corporation of America @ Pacific Mercury 
Television Mfg. Corp 
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Doelcam, Div. of Minneapolis-Honeywell, 
Soldiers Field Rd., Boston 35, Mass. 
Du Mont Laboratories Inc., Alien B., 766 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Co., Div. af 
International Telephone and Telogreg 
Corp., 100 Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Gales 
Div., Schenectady 5, N ? 

Hewlett-Packard Co., 2705E Page Mill 
Rd., Palo Alto, Calif 

Industrial Test Equipment Co., 56 East 
lith, New York 3, N. ¥ 

Librascope, Inc., 808 Western Ave., Glen- 
dale 1, Calif 

Magneti Amplifiers, Inc., 632 
Ave., New York 55, N. ¥ 

Radio Corp. of America, Tube Div., Har 
risor N 

Sanborn Co., Industrial Div., 195 Masse 
chusetts Ave., Cambridge 39, Mass 

Bimpeon Electric Co., 5202 W. McKinszte, 
Chicago 44, 1 

Southwestern Industrial Electronics Corp.. 
P.O. Box 18068, 2831 Post Osk Rd.. 
Houston 19, Texas 

Bticht Co., Inc., Herman H., 27 Park Pi., 
New York 7, N. Y. 

Weston Electrical Instrument Co., 616 
Frelinghuysen Ave., Newark 5, N. J 


Tinton 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., Cuba, N. Y 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur-Ameco Corp., 45-01 Northern Blvd, 
Long Island City 1, N. Y. 

Doelcam, Div. of Minneapolis-Honeywell, 
Soldiers Field Rd., Boston 35, Mass 
Electro Products Laboratories, Inc., 4501 
N. Ravenswood Ave., Chicago 40, Ill 
Freed Transformer Co., Inc., 17386 Weir 
field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apperatus Sales 

Div., Schenectady 5, N. Y. 

Mone «« | L 109 N. Falr Ouks 
Aye Pasadena, Calif 

Madio Frequency Laboratories, Inc., Bosa- 
ton 9, N. J, 

TAGIiabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric - . Gateway 
Center, Bidg. No. 8, 401 Liberty Ave.. 
Pittsburgh 22, Pa 

Weston Electrical Instrument C .. oe 
Frelinghuysen Ave., Newark 5, q 

Wheelco Instruments Div., Barber-Colmaep 
©o,., 1408 Rock, Rockford, Til 


INSULATING MATERIALS. See f 
ing specific headings 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Composition 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper. Insulating 

Tlasthe Molding. Laminating, Cast 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabrie 

Tubing and Sleeving, Extruded Plastle 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE 
(Ceramic and Synthetic) 

American Lava Corp., 
Tenn 

Bakelite Co, Div. of Union Carbide & 
Carbon Corp., 300 Madison Ave., New 
York 17, N. ¥ 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., (Inc.), EK I.. 
Wilmington 98, Del 

Fastman Kodak Co., Rochester 4, N. Y¥ 

General Electrie Co., Construction Mate- 
rials Div., Bridgeport 2. Conn. 

Goodrich Chemical Co B. F Div. of 
Bh. F. Goodrich Co., Dept. DK-2, Rose 
Bidg., Cleveland 15, Ohio 

Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5. N 

Oronite Chemical Co., 38 Sansome, San 
Francisco 4, Calif. 

Sprague Electric Co., 307 Marshall, North 


Adams. Mass 
J Rockefeller Center, 


Chattanooge 65. 


t 8. Rubber Co., 
New York 20, N. Y 


IRONS SOLDERING See Soldering 
Equipment 

ISOLATORS. VIBRATION and SHOCK. 
Bee Mountings, Rubber and Synthetic 


JEWEL, 


LIGHT ASSEMBLIES. Bee 
Lights 


Pilot and Indicator. 


KNOBS, CAPS and HANDLES, MOLDED 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ti. 

Davies Molding Co. Harry, 1428 WN 
Wells. Chicago 10, Ill. 


Dimeo-Gray Co., 710 E. Sixth, Dayton 7, 
One 

Kurs-Kasch, Inc., 1419 8. Brosdway, Day- 
ton 1, Ohle 

Midwest Molding & Mfg. Co. 
4. 


Righeoteen Co., 2799 Lake, Melrose Park. 
1 


Rogan Brothers, 8027 N. Monticello Ave. 
Skokie IM 


. Telex Park, St. Peul 1, Minn. 


Gurnee 


Teler, Inc 


MARCH 1956 ELECTRICAI 


LACQUERS, ENAMELS. PAINTS ane 
VARNISHES, FINISHING 


Allied Research Products, Inc., 4004-06 
B. Monument, Baltimore 5, Md 

Aluminum Co. of America, Alcos Bidg., 
Pittsburgh 19, Pa. 

Bakelite Co.. A Div. of Union Carbide & 
Carbon Corp., 300 Madison Ave., New 


York 17, N. Y. 

Dow Corning Corp., Midland, Mich, 
(Silicone Resins & Varnishes) 

du Pont de Nemours & Co., (Inc.), E. L., 
Finishes Dept., Wilmington 98, Del. 

LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Brainin Co., C. 8., 320 Washington, Mt 


Vernon, N. ¥ 
General Plate Div., Metals “— Controls 


Corp i Forest. Attlebor 

Handy & Harman, 52 Fuiwo, New York 
38, N. Y. 

Leach & Garner Co., Industrial Div., At- 
tleboro, Mass 

Wilson Co., The H. A., Dept. E.. 2655 
U. 8. Route 22, Union, N. J 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS. MOTOR and 
TRANSFORMER 


Laminations ( Box 18, 300 Main, Stam 
ford Conr 

Magneti Ir Dept. EM-29, Butier, Pa 

Thomas & Skinner Steci inc lia 
23rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, Cleve- 
land 12, Ohio 

Westinghouse Electric 
Center, Bidg. No. 8, 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Nela Park, Clevelané 


12, Ohie 
Westinghouse Electric . Gateway 
Center, Bide. No. 8, 401 Liberty Ave., 


Pittsburgh 22, Pa 


. Gateway 
401 Liberty Ave., 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Clevelané 
12, Ohio 

Westinghouse Electric © . Gateway 
Center, Bidg. No. 3, 401 berty ve., 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilet and tadi- 
eater) 


Chicago Miniature Lamp Works, 1500 N. 
Ogden, Chicago 10, Til. 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 


LAVA. See Ceramics. 


LAYOUT FLUID 


Dykem Co., 2303F, N. llth, 8t. Louis 6 
Mo 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa 


LIGHTING FIXTURES 


Killark Electric Manufacturing Co., Van- 
deventer and Easton Aves., St. Louls 13 
Mo 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., In 117 N. Main 
Brockton, Mass 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford ¢ Conn 

Electric Development Co., Deet 

500. 3209 Humboldt, Les Angeles 31, 
Callf 

Crouse-Hinds Co., Syracuse 1, N. Y 

Dialight Corp.. 42-60 Stewart Ave., Brook 
lyn 87. N. Y. 

Drake Manufacturing Ce., 1711 W. Hub 
bard, Chicago 22, Ill. 


Genera! Electric Co., Nela Park, Cleveland 

12, Ohie 

Jehnson Co. E. F., 204 Second Ave.. 
8.W., Waseca, Minn 

Pyle-National Co., 1888 N. Kostner Ave 
Chicago 51, Il 

Square D Co. 4041 N. Richards, Mi! 
waukee 12, Wis 


LOCKNUTS and LOCK WASHERS. 
Bee Fasteners 


LUBRICANTS 


Alpha Molykote Corp., 65 Harvard Ave. 
Stamford, Conn. 

Electrofilm Corp.. Dept. V-1 
106, North Hollywood 6, Calif 


P.O. Bos 


LUGS and TERMINALS 


Adreraft-Marine Products, Inc., 2100 Paz 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Conn 

Bead Chain Mfg. Co., 18 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 

Buchanan Electrical Products Corp., Hill 


side, N. J 
Engineering Ce, Inc., Norwalk 


Burnay 
Conn. 

Camoridge Thermionic Corp., 453 Conned 
Ave., Cambridge 38, Mass. 

Pliertrit Corp.. Ashton. RB. I 

Hart Manufacturing Co., 110 Bar 
Ave. Hartford 1, Cont 

Heyman Mfg. ©o., Kenilworth, N.J 

lisco Corp. 5745 Mariemont ave., Cin 
einnet! 27 Obie F 

International Resistance Co 401 N 
Broad, Philadelphia 8, Pa 


MANUFACTURING 





Jehnson Co., E. F., 204 Becond Ave., 
8.W., Waseca, Minn. 

Jenes Div., Howard B., Cineh Mfg. Corp., 
Chicago 24, Lil 

Krueger & Hudepohl, Walsh Bidg., Cin- 
cinnati 2, Ohio 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, Ill 

Mandex Manufacturing Cx In 610 W 
16th, Chicago 8, Ill 

Mycaiex Corp. of America, 116 Clifton 
Bivd., Clifton, N. J 

Beek Co., 35 Verona Ave., Newark 4, 
N . 

Bealectro Corp 186 Union Ave, New 
Rochelle, N. Y. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, [lL 

oe Mfg. Co, H. B., Battle Creek, 
ich. 

Goreng Products Corp., 9551 Soreng Ave., 
Schiller Park, DL 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

Thompson-Bremer & Co., Bub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 16, Ill 

U.8. Engineering Co., Inc., 621 Com- 
mercial, Glendale 8, Calif. 


MACHINES. See specific headings. 


Balancing; Coil Winding; Die Casting; 
Byelet Attaching: Microfilm; Molding; 
Print: Rivet Setting: Screw Driving; 
Stator Winding Strippers; Wire; Vibra 
tion Test. Also see Marking Machines 
and Devices 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 8, N. J 

Doeicam, Div. of Minneapolis- Honeywell, 
Soldiers Field Rd., Boston 85, Mass. 

Freed Transformer Go., Inc., 1730 Wetr- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y : 

Keystone Products Co., 904-6 23rd, Union 
City, a 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N 

Polytechnic Research & Developers Co., 
Ine., 202 Tillary, Brooklyn, Y 

Westinghouse Electric re Gateway 
Center Bidg.. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


MAGNETIC BRAKES. See Brakes, Mag- 
netie. 


MAGNETIC MATERIALS. See Steel Elec- 
trical Magnets Permanent; Magnetic 
Recorder Components Powdered mal 
Preducts. 


MAGNETIC RECORDER COMPONENTS 


Driver Co., Wilbur B 150 Riverside 
Ave., Newark 4, N. J 

Minnesota Mining & Mfg. Co., Electrical 
Preducts Div., 900 Fauquier Ave, St. 
Pau! 6. Minn. (Tape) 

Stromberg Carlson Co 100 Carlson Rd 
Rochester 3, N.Y 


MAGNETIZERS and DEMAGNETIZERS 


Radice Frequency Laboratories Ine., 
Boonton 9, N. J. 


MAGNETS, PERMANENT 

Arnold Engineering Co. Marengo, MT! 

Carboloy Dept. of General Flectrie Co 
Tox T. Roosevelt Park Annex, Detroit 
32, Mict 

Crucible Steel Co. of America, Henry W 
Oliver Bidg., Pittsburgh 380, Pa 

Indiana Steel Products Co., Valparaiso, 
Ind. 

Thomas & Skinner Steel Inc., 1114 EB 28ra. 
Indianapolis 7, Ind. 


MAGNET WIRE. See Wire, Magnet 


MARKING MACHINES and DEVICES 
(For Marking Wire, Foll, Plates, ete.) 

Brady ¢ w 727 W. Glendale Ave., 
Milwaukee 12, Wis 

Kingsley Stamping Machine Co., 850 
Cahuenga, Hollywood 38, Calif 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Div. of The 
Budd Co., Ine., Newark 18, Det 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del 
Robbins & Myers. Ine., Crane & Hoist 


Dir Springfield 99, Ohio 


Spaulding Fibre Co., Inc., Tonawanda, 
N. Y 


MERCURY RELAYS, See Relays 
MERCURY SWITCHES. See Switches 


METALLIZING EQUIPMENT 


Metallizing Engineering Co Ine 1118 
Prospect Ave., Westbury, L. L, N. Y 


METALS, LAMINATED 
Metals. Precious & Base 


METALS, PRECIOUS. See Gold; Lami 
nated Metals; Platinum; Silver 


See Laminated 


METALS, PRE-PLATED. See Pre-Plated 
Metals. 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, Til 


Mallory & Co., Inc., P. B., Indianapolis 


METAL STAMPING TOOLS 


Numberall Stamp & Tool Co., 


Huguenct 
Park, Staten Island 12, N. ¥ 


METERS. Bee 


MICA, GLASS-BONDED. 
Bonded Mica. 


Instruments 


Bee Gilass- 


MICA, MOLDED and LAMINATED 
(Sheets, Pilate, Tape, Tubes, Rings, 
Segments, Washers, ete.) 


Brand & Co., Inc., Wm., 57 North, Wil 
anti (am 
Continental-Viamond Fibre Div. of The 
Budd Co., Inc., Newark 13, Del 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
Macallen Co., Bay Rd., Newmarket, N. H. 
Mica Insulator Co., Schenectady 1, N. Y. 
New England Mica Co., Inc., 66 Woerd 
Ave., Waltham 54, Mass. 


MICA UNDERCUTTERS 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Til. 


MICROPHONES 


General Electric Co., 
Div., Schenectady 1, N 
Telex, Inc., Telex Park, St. Paul 1, Minn. 


Aqpasetes Bales 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 


Baker Brothers, Inc., 1020 Post, Toledo 
10, Ohio 

Kux Machine Co., 6725 N. Ridge Bivd., 
Chicago 26, Til 

MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fanstee] Metallurgical Corp., North Chi 
cago, Til 

Mallory & Co., Inc., P. BR. Indianapolis 

6, Ind 


MOTOR BASES ADJUSTABLE 
Allis-Chalmers, Milwaukee 1, Wis 


MOTOR CONTROLS and STARTERS 


See Controllers, Motor; Push Button 
Rtations 


MOTORS and GENERATORS. See Motors 


Table on page 390 


MOUNTINGS. RUBBER and 
SYNTHETIO 


Barry Controls Inc., 768 Pleasant, Water 
town 13. Mase 

Johns Manville Corp., Dutrh Brand. Div 
Ta0@ Woodlawn Ave.. Chicage 18, Ii! 


U._8. Rubber Co. Rockefeller Center, New 
York 20. N 


MOVEMENTS, CLOCK and TIMING 


Havdon Co, A. W., 234 North Bim 
Waterbury 20. Conn 
Haydon Mfg. Co., Inc., 2529 Kim, Tor 

tingten, Conn. 


NAME and INSTRUCTION PLATES 


© & H Supply (o.. Metal-Cal.. 415 © 
Reach Ave. Inglewood 8. Callf. 
Continental-Diamend Fibre Div. of The 
Rudd Co. Ine., Newark 18. Del 
General Electric ©o.. Chemical Div 1 
He ae Ave., Pittsfield, Mass. (Plast 
es 


Mica Insulator Oo., Schenectady 1, N. Y 


NICKEL and NICKEL ALLOYS 
(Red, Sheet, Tubing, Wire) 


Alloy Metal Wire Div.. H. K. Porter Co 
Ine. of Pittsburgh, Proenect Park. Pa 

American Frases Co., Waterbury 20, Conn 
(Cupra-Nickel) 

Chase Brass & Copper Co 
Conn 

Driver Wilhur BR 150 
Ave Newark 4. NN J 

Tirteer.Warris Cn Harrison NW J 
Fletn National Watch Co. Ordnance Div 
Fletn TH (Cobalt Nickel) 

International Nickel Ca Ine a7 Wall 
New York 5 NY 

Revere Conner & Virnce Tne 220 Park 
Ave New York 17. © ¥ 


Waterbury 26 


Riverside 


NICKEL.SILVER 
(Rod. Sheet. Tubina, Wire) 


american Frasca Co Waterbury 26 Conn 

(heer Brass & Copper Co.. Waterbury 24 
Conn 

Revere Conner A Firase Ine 
Ave New York 17 N v 

Aeemonr Manufacturing Cn 
Conn 


228 Park 


Seymour 


NON-MAGNETIC IRON and STEEL 


Ree Bteel, Stainless 


NUTS. Bee Fasteners 


NUT RUNNERS. See Berew Driving Ma 


chines 


OHMETERS. See Instruments 
OILERS. See Lubricators. O11 or Grease 
OSCILLATORS. See Instruments 


OSCILLOSCOPES. Hee Instruments, Elec 
tronic; also Heeorders, Oscillographic 
Du Mont Laboratories, Inc., Allen B 
760 Bloomfield Ave., Clifton, N. J 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 


ae 100 Kingsland R4., Cliftes 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


+ Positive Winding 
— Negative Downtime 
with ESSEX Extra Test® 


MAGNET WIRE 


Positive winding negative downtime 
Extra -Test® 


It stems from highly 


characterize the use of Essex 
Magnet Wire 


developed quality control based on test 


exceeding the normal standards 


often by substantial margins. Extra -Tese* 


EXTRA VALUE 


mean specify Essex! 


ares TEST 
ESSEX’, MAGNET WIRE 


DIVISION ESSEX WIRE CORPORATION 
Fort Wayne 6, indiana 


MANUFACTURING PLANTS — Birmingham, Aloboama; Anaheim, 
California; Fort Wayne, indiona; Detroit, Michigan 


SALES OFFICES AND WAREHOUSES* 


*Atianta, Ga Bir Worth, Texas; Hart ark, N.J.; *Portland, 


mingham, Ala.; *Bos ford, Conn.; Houston, Ore.; Rochester, N.Y.; 
ton, Mass.; Texas; Indianapolis, *Saint Louis, Missouri; 
ill.; Cleveland, Ohio; ind.; Kansas City, Mo.; *San Francisco, Calif.; 
Dallas, Texas; Dayton, *Los Angeles, Calif.; Upper Darby (Philadel 
Ohio; Detroit, Mich.; 


Memphis, Tenn.; Mil phia 
Fort Wayne, Ind.; Fort waukee, Wisc.; *New 


*Chicago, 


Pennsylvania; 
Seattle, Washington 
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Your best buy 
for power supply 
ROYAL 
Cords 


it makes sense to specify Royal Cord 


Assemblies in designing today’s electrically 
powered machines, appliances and equip- 
ment. For two reasons. 


First, Royal Quality-Engineered Cord As- 
semblies put power where you want it 
efficiently and economically! Each assembly 
is designed to provide maximum strength 
and longer service life, even under toughest 
conditions. 

Second — as basic producers of flexible, 
lamp and service cords — Royal maintains a 
wide selection of stock and special molds 
for forming a variety of caps, connectors 
and strain reliefs in rubber, neoprene, vinyl 
or polystyrene. Royal Cords can be fur- 
nished with standard attachments or can be 
custom-made to meet your requirements. 
Write Royal today for complete cord 
assembly information, 


r 


Ask for your copy of the 
NEW ROYAL CATALOG 


Contains complete details 


* 
/ = 
on Royal Stock Molds for Ki 
Caps, Connectors and ay 


Strain Reliefs. 


ROYAL ELECTRIC COMPANY, 
PAWTUCKET + RHODE 


INC. 
ISLAND 


WIRE * 
CORD ASSEMBLIES * 


FLEXIBLE CORD 
FUSES * WIRING DEVICES 


ee 


MOTORS 


Miniature Timing Motors, Geared 
Subfractional, Under 1/20 Hp 
Fractional, 1/20, %_Hp 

Integral, 1 to 7% Hp. 

Integral, Over 7% Hp 
Gearmotors 

Generators 


Low Voltages (Under 110) 


Columbus lf 


Acro Manufacturing Co., 
Onlo (B) 
Allis-Chalmers, Milwaukee 1, Wis 
MNOQRKTLUVW) 
iis Co., The Louis 
KLNOQRU VYZ 
Barber-Colman Co. Dept. C, 
HMeckford, lil, «BCEYZ) 
Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill (ABCDEFGHIJQRTYZ&) 
Bogue Electric Manufacturing Co., 60 
lowa Ave., Paterson 3, N. J., (FGJEKL- 
MNOPUVW) 
Century Electric Co 1806 Pine Bt 
lLoule 8. Mo. (FGKLNOPQRUVWYZ) 
Cleveland Flectric Motor Co., 5218 Chester 
Ave., Cleveland 3, Ohio (FKNQ) 
Cramer Co., Inc., Kk. W., Box 8, Center- 
brook, Conn. (A) 

Dayton Electric Mfg. Co., 118 8 Onak- 
ley Bivd., Chicago 12, Nl (BFHK) 
Dieh! Manufacturing Co., Electrical Div 
of The Singer Manufacturing Co., Somer- 
ville, N. J. (BCFHKNY) (Servo) 
Doelcam Dis of Minneapolis- Honeywell 
Sold Field Rad Boston 35, Ma 


(KL 


A Milwaukee 7, Wis 


1403 Rock, 


servo) 

Doerr Klectri Corp 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 

Eaton Mfg Co., Dynamatic Div., 
Wis, (PKN) 

Eastern Air Devices, Ine 383 
Ave. Dover, N H 
(Servo) 

Electric 
Ave Springdale, 
UVvw) (Servo) 

Electric Spectalty Co 2°91 South, Btam- 
ford, Conr FOIKLMNOPUVWYZ) 

Fl Ray Motor Co, In 11747 Vose, N 
Hollywood, Calif CZ) 

Emerson Kiectri Mtg. Co Bt 
Mo (PGOJKLMQK) 

Fairchild Industries, Div. of Fairchild 
Camera & Instrument Corp 110 Main, 
Burlington, Vt. (BCDEFGH) 

Fasco Industries, Inc., Kochester 2, N, Y. 
(BCDFGUYZ&) 

G-M Laboratories, Inc Knox 
Ave., @hicago 41, ill 

General Electric Co., Apparatus Sales Div 
Senenectady 5, N. Y 
(BC DEFPGHIK LMNOPQRSTUVWYZ&) 

General industries Co., Dept. ML, Kiyria, 
wnio (BaYZ) 

Globe Industries Ir 
iM 

Hagen Mfg. Co., Inc., 202-20th 
ill, (ABUDE) 

Hansen Mfg. «o., Inec., 
(ABCEVXYZ) 

Haydon Co., A. W., 234 N 
bury 20, Conn, (CXZ) 

Haydon Mfg. Co., Ine 2529 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 645 Lawrence, Lowell 
Mass, (BCDFZ) 

Hertner Electric Co 
Cleveland il 
Servo) 


Kenosha, 


Central 
(ABEFIQTU) 


Indicator Co Ine 105 Camp 
Conn, (BCDEFGHJ 


Louls 21 


4336 N 


Dayton 4, Ohio 


Moline 
Princeton 8, Ind 
Elm, Water 
Elm, Tor 


12690 Elmwood Ave., 
Ohio §=(BCEFGJUVW) 


OSCILLOSCOPES (Cont.) 

veneral Kiectric Lo Apparatus Sales 
Div., Schenectady 5, N ¥ 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Simpeon Electric Co., 5202 W. McKinste, 
Ohicago 44, Ill 

Waterman Products Co., Inc., 2445-68 
Kmeraid, Philadeiphia 25, Pa. 


OVENS, INDUSTRIAL 
Michigan Oven Co., 415 Brainard, Detrots 
1, Mich 


PACKAGING. See 
Containers 


Bores and Crates 
Packaging and Shipping 


PACKINGS. See Gaskets 


PAINTS. See Lacquers, 
and Varnishes 


Knamels, Paine 


PALLADIUM, See Platinum and Piet 
Products 


iui 
‘ANEL CONTROL UNITS 
\ilen- Bradley Co 1316 8 
waukee 4 


Arrow Hart & Hagema Ele t Co 10 
liaw rhe, H ‘ 


Second, Mil 


be seek te Weietvury 40, Lvun, 
jaré§=«Coutrolier Co il46 CUE 
leveiand 10, Ohio 
Cutler-Hammer, Ine 
Milwaukee 1. Wis 
haxie Signal Corp 
In 
eneoral Electric Co 
it Mohenectady % ‘ 
Heinemann Electr ‘ 9 Plum, Tren 
ton, N. J 
Square D Co 4041 =N 
waukee 12. Wis 


152na 
1264 Bt. Paul Ave.. 
202 20th, Moline 1. 


Apparatus Sales 
Y 


Richards, Mii 


MARCH 


National Pneu- 


Holtzer-Cabot Movor Div 
I Boston 19 


mati Lo at ; » Amory 
Mass ABCEFGHIQUVYZ) ‘ 

Howard Industries In Dept EM-3 
1760 State, Racine, Wis, (ABCDErG 
HQRTUVYZ) 

Howell Electric Motors Co., Howell, Mich. 
(FGKLMNOPQRT) 

Jack & Heintz, Inc., 17620 
Cleveland 1, Ohio (FK) 
Janette Electric Mfg. Co., Morton Grove, 

ll. (FGKLQRUV) 

Lamb Electric Co., Kent, Ohio (BCDEF 
GHIQRSZ) 

Leland Electric Co., Div 
Machine and Foundry Co., 
Ohio (FGKLNOUYV) 

Marathon Electric Mfg 
Randolph, Wausau, Ii! 

Marco Industries, Inc., Woemelsdorf, Pa. 

Master Electric Co Dayton 1, Ohio 
(FGIKLMNOPQRTUVW) 

Motorsearch Co., 1600 Junction Ave., Re 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Racine, 
Wis. (BCFGHUVY&) (Servo and Syn 
chro) 

PM Industries Inc., Instrument 
Div., 272 Fairfield Ave., Stamford 
Conn. (CV) 

Packard Flectri Div General Motors 
Corp., Warren, Onto (FG) 

Rae Motor Corp., 2009 Kewanee St.. Ra 
cine, Wis, (BCDFGHYZ&) 

Reliance Electric & Engineering Co., 
Ivanhoe Rd, Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., 
(KNQ) 

Robbins & Myers. Ine Motor Div 
Soringfield 99, Ohio (RCDEFGIKNT) 

Rotron Manufacturing Ce., Ine., Wood 
stock, N. Y. (PK 

Scruges Co., Loyd 
YZ&) 

Smith Cerp., A. O 
Dayton, Ohio (FKN) 

Boreng Products Corp., 9551 Soreng Ave 
Schiller Park, Tl. (F) 

Star-Kimble Motor Div 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors, Ine., 5401 Tele- 
graph Rd, Los Angeles 22, Calif 
(FKNQ) 

Ther Electric & Machine Works 
Jefferson, Chicago 6, TH 

Transicoll Corp Pike & 
Quarryball Road, Fairview Village, Pa 
Ber 

U. s. Electrical Motors, Inc P.O Bos 
2068, Los Angeles 54, Calif (FKNQY) 

Wagner Electric 6454 Plymouth 
ave St. Louls 14, Mo. (FGKLNYZ) 

Westinghouse Flectric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (BCDEFPGHIKIM 


NOVQKBZA) 


Broadway 


of American 
Dayton 1, 


Corp., Cherry & 
(FOKLNOUV) 


Motors 


1054 


Alhambra, Calif 


Festus, Mo. (BCD 


P. 0. Box 170 


of Miehle Print 


11A 8 


Germantown 


Corp 


Ward Leonard Electric Co., 
Mount Vernon, N. Y 
Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 8, 401 Liberty Ave., 
Pitteburgh 22, Pa. 

Wheeico Instruments Div., Barber-Colman 
Co,, 1408 Rock, Reekford, Ill. 


600 South, 


PANELS, DIAL. See Dials and Panels 


PANELS, SHEET STEEL. Bee Shen 
Metal Fabricators. 


PAPER, INDUSTRIAL 
Courell Paper Co ine., 
Fall River 1, Mase 
Hollingsworth & Vose Co., 

Mase 
Mosinee Paper 
Mosinee, Wis 
West Virginia Pulp and Paper Co, 236 
Park Ave, New York 17, N. Y. 


PAPER. INSULATING 
Acme Wire Co., 1255 Dixwell Ave.. New 


Haven 14, Conn 

Continental-Diamond Fibre Div. of The 
Budd ©o., Inc., Newark 13, Dei 

Courell Paper Co.. Inc., 88 Purchase 
Fall River 1, Mass 

Dennison Manufacturing Co., 300 Howara 
Framingham, Mass. 

General Electric Co., Chemical Div., 1 
Plastics Ave.. Pittsfield, Mass 

Hollingeworth & Vose Co., East Walpole 
Mass 

Insulation Manufacturers 
Washington Bivd., Chicago 6, Il 
Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace 


Irvington 11, N 
Johns-Manville, Bex 60, New York 16 
N. Y 
Mica Insulator ©o., Schenectady 1, N. Y 


88 Purchase, 
Kast Walpole, 


Mills Co, Dept. ke 


Corp., 565 W 


N 
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TINY VECO THERMISTORS 
DO BIG THINGS! 


Thermistors —Varistors 


In a variety of applications, VECO elements per- 
form vital measurement and control functions. 
These tiny semi-conductors are acutely sensitive 
to thermal or voltage changes, permitting almost 
unlimited use in temperature measurement and 
control, switching, voltage surge suppression, flow 
measurement, fire detection, gas analysis, time de- 
lay, compensation, power measurement, overload 


protection, voltage regulation, automatic gain con- 
trol, etc. 


Highest quality and uniformity, utmost depend- 
ability. VECO Experimenter’s Kit 168, only $5.00 
postpaid with suggested circuitry ... advanced Kit 
168A only $10.00. See for yourself what VECO 
Thermistors and Varistors can do! 


VICTORY ENGINEERING 
CORPORATION 


109 Springfield Road, Union, NewJersey * Telephone: MUrdock 8-7150 


See us at the 1.R.E. Show 
Booth Number 657 
Kingsbridge Armory, N. Y. 
March 19-22 


4 eo 


CONVEYOR 


® PRODUCTION 

® ASSEMBLY 

®@ PACKAGING 

®@ INSPECTION 

Hundreds of USES... 

ADAPTABLE to practically ALL conditions! 


BELTS: 2” to 18” wide; White Cotton or Stitched Canvas; Rub- 
ber or Neoprene; Plastic or Wire Mesh. 


Variable Belt Speeds — Adjustable Stands — Side Rails — 
10’ sections up to 80’ — Steel, Aluminum or Stainless Steel. 
Investigate TODAY — Send for Catalog 
NEW LONDON ENGINEERING CO. 


DEPT. E, NEW LONDON, WISCONSIN 


NEW color-Coded T&B 
BN TASS CIMACT 


Cuts Lugging, Splicing 
Costs in half 


Color-Coding of dies and connectors speeds 
Compression, assures Permanent joints 


| y Noa pend ih the best wa 
| ab Method ¢ 
tor Tro TehCamrr hut ints) oman 
\ tool, the TBM5 with col 
compression time to 
Nitaema 1 


nant ce) 


The connectors va Martina 
bolt hole lugs and t ) 

in #8 to LOOOMCM AWC, 

ll i Wide range ol conduct 


OMCM AWG 


HERE’S HOW THE TBM5 WORKS 


' : 

J =p 
= 
ee 

Ox 


So, 


« 


7) 
Ne 


Match color of die to 


| That's all lug is 


cold-flowed to a ho 
Compress with 
TBMS5 Tool 


mogenous MGs, 


color on connector joint is permanent 


Here’s what the new T & B Method 
means to you! First, only one tool is 
8 to 250MCM. Second, you 


get a permanent 


needed from # 
high conductive joint 
every time, and, finally, your splicing and 
lugging operations are performed faster 
and the light 
trong TBM5 is built for a life 
time of use 

J0OMCM to LOOOMCM in 
stalls with compact 20-ton 
Hydraulic Tool 

Your T & B distributor 
has this com = 


Dies Shap in, snap out 


weight 


plete lime in 

stock be ure to 

al sk for i rat mon 

stration. Write today 

for a compressed T&B 
connector, and ordering <3 


information 


THE THOMAS & BETTS CO. 


INCORPORATED 
28 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Lid., Montreal, P.Q., Caneda 
MANUFACTURERS OF 
FINE ELECTRICAL FITTINGS SINCE 1898 [42 


READER INQUIRY SERV CARDS, PRECEDING BACK COVER 





Worlds Smallest’ 


Mercury Plunger-Type Relay 
EBERT’S NEW MINIRELAY 


ee a ee ee eee TT) 


Hermetically 
PTT ITT 
Peo ude 
No Sparks! 


ut 
Trouble-Free 
eo ee 


Tr ee 


le 
once it's Competitively 


ttt A eal 


Pt ts 
Tita kl 


installs in 


one minute! 


ae | oe © et Pe led eee em eae 
20 AMPS/115 V. AC ® 10 AMPS/230 V. AC © 6.5 AMPS/ 
120 V. DC © 3.5 AMPS/220 V. DC © 1.5 Hp./115, 230 or 
440 V. AC © 3 Hp./120 and 220 V. DC 
a a ee a ae eo 


ie eA lh 


EBERT ELECTRONICS CORP. 


SEE THE FULL LINE OF 
G-M PRECISION 


Serve Uotou 


DISPLAYED AND DEMONSTRATED IN 


BOOTH 61 


Institute of Radio Engineers 
1956 National Convention * March 19-22 
Kingsbridge Palace * New York City 


OM! LABORATORIES: Ive. 


A33B WO KNOX AVENUE © CHICAGO 41, ILLINOIS 


Mosinee Paper Mills Co., Dept. EM, 
Mosinee, Wis 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Natvar Corp., 207 Randelph Ave, Woed- 
bridge, N. J 

Soanifins Fibre Co., Inc., Tonawanda, 


Mtevens Products, Inc 86 Main, East 
Orange, N J 

West Virg 1s Pulp and Paper Co., 230 
Park Ave.. New York 17, N. ¥ 


PAPER. PHOTOGRAPHIC REPRO- 
DUCTION 


Bruning Co., Ine., Charles, 4700 Montrose 
Ave., Chicago 41, IL 

Onalid, A Div. of General Aniline & Film 
Corp., 330 Oxzaway, Johnson City, N. Y. 


PAPER, TRACING. See Tracing Cloth, 
Film and Paper 


PARTS FEEDERS, SELECTIVE 
Syntron Co., Homer City, Pa. (Vibrator) 


PERMANENT MAGNETS. Bee Magnets. 
Permanent 


PHOSPHOR BRONZE 
(Red, Sheet, Tubing, Wire) 


American Hirass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 26, 
Conn 

Mallory & Co, Inc., P. B., Indianapolis 
6, Ind 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N 
Seymour Manufacturing Oo., 
Conn 


Seymour, 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. 

General Electric Co., Electronics Div., 
Electronica Park, Syracuse 1, N. Y. 
International Rectifier Corp., 1521 E. 

Grand Ave., El Segundo, Calif. 
Radio Corp. of America, Tube Div.. Har 
rison, N. J 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Gales 
Div Behenectady 6, N. Y 

Mercoid Corp., 4201 Belmont Ave., Chi 
eago 41, Il 

Westinghouse Flectric © . Gateway 
Center, Bldg. No. 8, 401 Liberty Ave. 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


PILLOW BLOCKS. See Blocks, Pillow 
PINS, COTTER and LOCK. Bee Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 18 Mountain Grove 
Bridgeport 5, Conn 


PLASTICS, COLD MOLDED ane 
INORGANIC. See Ceramics 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 117 N. Main, Brock 


0, Ma 

American insulator Corp., New Freedem 
Pa 

Anchor Plastics Co., Ine., 36-36 36th 
Long Island City 6, MN. Y. 

Auburn Manufacturing Co., 806 Stack, 
Middletown, Conn 

Ik Dept. ¢ 403 Heck, 
Ko kfor i 

Chicago Moiged Products Corp., 1024 N 
Koilmar Ave., Chicago 51, DL 

Continental Can Co., Conolite Div., 206 
W. 14th, Wilmington 99, Del. 

Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 18, Del. 

‘ Pilasti Co., 3239 W. 1ldith, Cleve 
at | Ohio 

Crane Packing Co., 1824 Cuyler Ave 
Chicago 13, Ill 

Davies Molding Co Harry, 1428 WN 
Wells, Chicago 10, MM 

it Roger Manufacturing Co Minn 
‘ i 7H, Mins 

Dimeo-Gray Co., 210 E. Sixth, Dayton 3 
Ohio 

Erie Kesistor Corp., Plastics Div., Erie 
Pa 

Formica Co, 4614 Spring Grove Ave., 
Cincinnati 32, Ohio. 

Garfield Manufacturing Co., 20 River Read 
arfield, N. 3 

Garlock Packing Co., Palmyra, N. Y 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Gries Reproducer Corp., 12 Beechwood 
Ave., New Rochelle, N. Y 

Irvington Div Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J 

Kuhn & Jacob Molding & Tool Co., 1204 
Southhard, Trenton 8, N. J 

hurz-hasct In i419 8 
Dayton 1, Ohto 

Mandex M facturing Co Inc., 


Broadway, 
2610 W 


Midwest Mowing & Mfg. Co., 
Il 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N ; 

National Vulcanized Fibre Co., Wilming 
ton 98, Del 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass 

Polymer Corp. of Penna, 2120 Fairmont 
Ave., Heading Pa 

Porcelain Products, Inc., Findlay, Ohio 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa. 


Gurnee, 


Resin Industries, Inc., Santa Barbars, 

c ¢ 

Resistofiex Corp., Belleville 9, N. J 

Richardson Co., 2799 Lake, Melrose Park, 
Il 

Rogan Brothers, 8027 N. Monticello Ave, 
Skokie, Ili 

Rostone Corp., 

Ryerson & Son, Inc., 
fl 

Spaulding Fibre Co., Inc., 
N. ¥ 

Stevens Products, Inc., 86 Main, East 
Orange, N. J 

Bylvania Electric Products Ine., 1740 
Broadway, New York 19, N. Y 

Synthane Corp., 17 River Road, Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

U. 8. Gasket Co., Camden 1, N. J 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Lafayette, Ind 
Joseph T., Chicago, 


Tonawanda, 


PLASTICS — MOLDING, LAMINATING 
CASTING and EXTRUSION 
COMPOUNDS 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (KB) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
Fluorocarbons (P) 
Melamine Formaldehyde (Cc) 
Methyl Methacrylate (D) 
Nylon (GQ) 
Phenolics (BE) 
Plastosols, Vinyl (1) 
Polyethylene (Hi) 
Polyester Resins (Q@) 
Bilicone Resins (8) 
Btyrenes (F) 
Urea Formaldehyde (J) 
Viny! Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride- 

Vinylidenechloride (w) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


Bakelite Co., A Div. of Union Carbide & 
Carbon Corp., 300 Madison Ave., New 
York 17, N. Y¥. (EFHJIMQUY) 

Barrett Div., Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y 

Celanese Corp. of America, 290 Ferry. 
Newark 5, N. J 

Dow Corning Corp., Midland, Mich. (8) 

du Pont de Nemours & Co., (Inc.), E. I 
Polychemicals Dept., Wilmington 98, 
Del. (ADGKLPR) 

Durez Plastics Div., Hooker Electro 
chemical Co., 1803 Walck Rd., North 
Tonawanda, N. Y. (E) (Casting Resins) 

Eastman Chemical Products, Ine., Kings- 
port, Tenr (AH 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp 4321 Glenridge, Cleveland 
21, Ohio (Q) 

Goodrich Chemteal Co B. F., Dept 
DK Rose Bidg., Cleveland 15, Ohio 
(INVW) 

Houghton Laboratories, Inc., Olean, N. Y 
wv 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Tl 

Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5, N. J. (P) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., 8t 
Paul 6, Minn 

Monsanto Chemical Co 
Room 2401, 
(CEFV) 

Plastics 
Wis 

Polymer Corp. of Penna., 2120 Fairmont 
Reading. Pa. (GP) 

Resistofiex Corp., Belleville 9. N. J. (P) 

Rogan Brothers, 8927 N. Monticello Ave 
Skokie, Til (CEJ) 

Rostone Corp., Lafayette, Ind. (H) 

Shell Chemical Corp 50 W. 50th, New 
York 20 N. Y. (0) 

{. 8. Gasket Co.. Camden 1, N. J. (P) 

Tv. 8. Rubber Co Rockefeller Center 
New York 20, N. Y. 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc., Chemical 
& Dielectrics Div., 155 Park, Elizabeth- 
town, Pa. (Dielectric Bheets) 

Campco | , Chicago Moided Products 
Corp., . = Normandy Ave., Chi 
cago, Ll. (Sheets only) 

Cleveland Container Co 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 13, Del 

Formica Co 4614 Spring Grove Ave 
Cincinnat! 32, Ohio 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Glastic Corp., 4312 Glenridge, Cleveland 
17, Ohio 

Hays Manufacturing Co 801 W 12th, 
brie, Pa 

Houghton Laboratories, Inc., Olean, N. Y 

insulation Manfacturers Corp., 565 W 
Washington Bivd Chicago 6, Il 

Mica Insulator Co., Schenectady 1, N. Y 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 

Polymer Corp., of Penna., 2120 Fairmont 
Ave., Reading, Pa 

Resin Industries, Inc., Santa Barbara 
Calif 

Resinite Corp., Div. of Precision er 
Tube Co., 2085B W. Charleston, 1 
cago 47, Ill 

Resistofiex Corp., Belleville 9, N. JZ. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Il 

ah Fibre Co., Ine., Tonawanda, 
N 

Taylor Fibre Co., Norristown, Pa 

U. 8. Rubber Co., 2638 N. Pulaski Rd, 
Chicago 39, Til 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Plastics Div., 
Springfield a Mass 


Engineering Co., Sheboygan 
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Staggered 
Starting of 
electric 
motors... 


~ AGASTAT 


Time / Delay / Relay 


AGASTAT allows you to stagger the starting of three motors 
without imposing their load on the line at the same time 
The AGASTAT is ® electrically actuated, pneumatically timed 
® light, versatile, dependable 
® instantaneous recycling. 
® adjustable in timing from 0.1 second to more than 
10 minutes. 
® available in AC or DC models which offer delays 
on energizing and de-energizing, manually-actuated 
time delay switch, remote push button control, her- 
metically-sealed units. 
Write our application engineers for help with 
your timing problem. Address Dept. A25-321 


Elastic Stop Nut Corporation 
of America 


DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing 


Before You Can Make 
a Reliable Electric 
Connection 


1 The insulation must first be removed 


2 ALL the insulation must be removed 


3 The conductor must not be nicked or 
reduced in diameter. 


Developing a method and equipment for a 
specific high-quality, high speed stripping oper- 
ation requires full consideration of all the 
factors peculiar to that job. In most cases, 
standard equipment (often with adaptations) 
will do the job; in others, special methods must 
be developed. 


Our specialty is studying your specific appli- 
cations and recommending an efficient wire- 
stripping method. 


Ask for FREE 24-Page Book 
“Reliable Electrical Connections” 


Rush Wire Stripper Division 


The Eraser Co., Inc. 
1068 S. Clinton St., Syracuse 4, N. Y. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 








LARGE or SMALL 


WITH or WITHOUT PRONGS 


Many 
Stock 
Sizes 


RING UNITS 


Custom Engineered 


BRUSH HOLDERS? 


NYLON or Phenolic 
NEED BRUSH CAPS? 


with Inserts 


or Molded 
Threads 


Write for Triple ““‘M” Catalog 


a 


Send Blueprint for Quotation 


& GURNEE 
erteMolding 9% 
ILLINOIS 
AND MANUFACTURING COMPANY 


Chicago Phone: Dickens 2-O777 "hh 


Long Distance: ONtario 2-1320 


PLASTICS . rooLina - COMPRESSION - INJECTION 





WHEREVER AIR 
1S MOVED 
a ae | 
7 eee 


HURRICANE 


St Pee sepies 


FAN BLADES 


Here's a Hurricane that's been 


completely tamed but good for 
a blow at the flick of a switch! 


RECOMMENDED FOR LOW STATIC RESISTANCE — Large 


blade periphery a es higher efficiency 


aga t w Stat re lance 


MINIMUM NOISE = Over 


trance, mit turbulence 


STRONG RIVETED TYPE CONSTRUCTION 


balanced alu ym blades riveted t 


} 


Channel flange adds strength. Hub 


WIDE PITCH RANGES 6° to 40° ¢ nge for max 
imum motor loading efficient 1 17 ] diameters 
for all heating, cooling or ventilating 
specity BRONSON! Performance data on request 


Ke presentativoes in all important industrial areas 
N MANUFACTURING CORP 
) 


Dept. EM 4560 Worth St., Los Angeles 63, Calif 


AKRON 
PORCELAIN co...2.’:. 


PLATINUM and PLATINUM PROD- 
UCTS. see aiso Contacts 

American Sliver Co Inc., 
Fiushing 54, N 

iteker & Co Inc 
N. J 

Brainin Co ( 8 
Vernon, N. Y 

General Plate Div., 


36-02 Prince, 
118 Astor, Newark 6 
» 318 Washington, Mt 


Metals and Controls 
Corp., 42 Forest, Attleboro, Mass 


Hanay c Harman, 82 Fulton, New York 
38, } Y 


Leach & Garner Co., Industrial Div., 
Attleboro, Mass 


Ney Co., J. M., 8371 Elm, Hartford 1, 


Conn 
Wilson Co., The H. A., B, 2655 
i 


Dept 
8. Route 22, 


Union, N 


PLIERS and CUTTERS, WIRE 


Kiein & Sons, Mathias, 7200 McCormick 
Kd., Chicago 45, Il 


PLUUS and JACKS, COMMUNICATION 


Electrocraft Div. of Hamilton-Pax, Ine., 
4747 N. Kedzie Ave., Chicago 18, IIL 


craft inc., 1828 N. Halsted, Chicago 
.» DL 


Inc. Telex Park, 8t. Paul 1, Minn 


8 and RECEPTACLES 


lucts Cx 117 N. Main, Brock 


1830 8. 54th 


Ma 
American Phenolic Corp., 
Ave Chicago 50. Ill 
Arrow Hart & Hegeman Wlectrie Co 
Ila ne, Hartford 6, Conn 

Automatic Electric Sales Co., 10383 W 
Van Buren, Chicago 7, Ill 

Belden Mfg. Co., 46383 W. Van Buren, 
Chicago 44, Ill 

Cannon Electric 
100. $209 
Calif 

Cons atio & Co., L. L, Route 46, Lodi, 
N 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. ¥ 

Crouse-Hinds Co 

General Electric Co 
riale Div., Bridgeport 2, Conn. 

Johnson Co, E. F., 2009 Second Ave., 
SW. Waseca, Minn 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Tl 

Joy Manufacturing Co., Henry W 
Bidg., Pittsburgh 22, Pa 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51 ml 

Royal Electric Co., Inc., Pawtucket. R. 1 

Russell & Stoll Co.. Inc., 125 Barclay 
New York 7. N. ¥ 

Stromberg-Cartlson Co 100 Carlson Rd 
Hochester N.Y 

v 8 Rubber Co., 
New York 20, N. Y 


3 
103 


Development Co., D 
Humboldt, Leos Angeles 31, 


Syracuse 1. N. Y 
Construction Mate 


Oliver 


Rockefeller Center 


PNEUMATIC MOTORS. See Motors, Air 


PORCELAIN, See Ceramics 


POSTS, BINDING 


Bead Chain Mfg. Co 
Bridgepert 5 Conn 
Superior Flectric Ce 
‘ nm 


18 Mountain Grove 


803 Middle, Bristol 


POTENTIOMETERS 
Allen-Bradley Co., 
waukee 4, Wis 
Bourns Laboratories, 61385 Magnolia Ave., 
Riverside, Calif 
Clarostat Mfg Co Inc., 
DeJur-Amsco Corp 


Bee also Rheostets 
1316 8. Second, Mil- 


Dover, N. H 

45-01 Northern Blvd 
long Island City 1, N. ¥Y 

Eastern Precision Resistor Corp., 675 Bar- 
bey, Brooklyn 7, N. ¥ 

} tro-Mec Laboratory, Ine., 47-51 88rd, 
Long Island City 1, N. ¥ 

Giannini & Co., Inc., G. M., Pasadena 1, 
Calif 

Helipot Corp Div 


ments, Ine 


of Beckman Instru 

Routh Pasadena, Calif 

Internationa Resistance Cr 401 WN 
Ir Philadelphia &, Pa 

Obmite Manufacturing Co., 3618 Howard, 
Skokle Nh 

Stackpole Carbon Co., St 


Marys, Pa 


POTS and LADLES, MELTING 
General Electri Co Apparatus 
D Schenectady 5 N Y 
Vulcan Electric Co Danvers 2, 


Sales 
Mase 


POWDERED METAL PRODUCTS. Bee 
also bearings and Bushings; Contacts 


Amplex Div of Chrysler Corp., Dept. 
I Detr Mich 

Hound Brook Oil-Lees Bearing Co., Bound 
brook, N. J 

Gibson Electric Co 8349 
Ave Pittsburgh 21. Vs 

Mallory & Uso Ine r. & 
6. Ind 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
lewn Il 

“terkrole Carhon Op Bt 
(Iron Cores) 

Superior Carbon J'roducts, Ime sila 
George Ave., Cleveland 4, Onto 

ntted States Graphite Co 1621 Holland, 
Saginaw Mich 

Yele & Towne Manufacturing Co., Pow 
dered Meta Product i) 933 Bel 
mont Ave., Franklin Park, I 


Frankstown 


Indianapolis 


Marys Pa 


POWDERS, METAL 


Antara Chemicals, Sales Div 
Analine & Film Corp., 435 
New York 14. N. Y 

Handy & Harman, 8% Fulton, New Yors 
38. N.Y 

New Jersey Zine 
York 7. N. Y. (Brass 
and Zine) 


General 
Hudson 


140 Front, New 
Bronse, Copper 
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POWER SUPPLY UNITS 


American Television & Hadio Co, 
Poul 1. Minn 

Condenser froducts Co, Div, of New 
Haven Clock & Watch Co., 140 Hamil 
wo, New Haven, Conn 

Dosicam, Div. of Minneapolis-Honeywell, 
oidiers Field Rd., Boston 35, Mase 

Dressen-Barnes Corp., 250-C, N. Vinedo 
Ave, Pasadena 4, Calif 

Giectro Products Laboratories, In 4501 
N. Ravenswood Ave., Chicago 40, Ill 

Pansteei Metallurgicai Corp., North Ubi 
cago, Lil 

Mallory & Co., Inc., P. it 
6. Ina 

Superior Plectric ¢ sO) 
Cantu 


Indianapolis 


Middle, Brist 


PRE-PLATED METALS 
Brass, Copper, Steei, Zine, 
Strip 

American Nickeloid Co., Peru 8, Ill 

Apolle Metal Works, 6678 8. Oak Part 
Ave., Chicago 34 Ii 

Southern States iron Koofing Co PO 
Hor llSv. Savannah. Ge 

Buperior EBlect cr 803 Middie, Ir 
Contr 


Aluminum, 
Sheet and 


PRESSES, MOLDING. See Molding Me 
chines, Plastic 


PRINT MACHINES 
Bruning Co., Charles 
Chieago 41, Iii 
(malid, A Div. of General Aniline & Film 
Corp., 330 Ozaway, Johnson City, N. Y 


4700 Montrose Ave 


rpumes 


Allis-Chalmers, Milwaukee 1, Wis 

Bendix Aviation Corp., Scintilla Div., Bid 
ney, N. ¥ 

Bobbins & Myers, Inc., 


Pump Div 
Springfield 99, Ohio 


PUSH BUTTON STATIONS 


Allen-Bradley ©o., 1316 8. Becond, Mil 
Waukee 4. Wis 
Allis-Chalmers. Milwaukee | Wie 
Arrow-Hart & Hegema ‘ 
Hawthorne, Hartford ¢ 
Automatic Hiecir: ale ‘ uss Ww 
Ven Buren, Chicage i 
Qlark Controller Co KE 
Cleveland 10, Ohio 
Creuse-Hinds Co., Syracuse 1, N. Y 
Cutier-Hammer, Inc.. 1264 St. Paul ave 
Milwaukee 1, Wis 
General Electric Co., 
Div., Schenectady 5, N 
Micro Switch Div., Minneapolis- Honeywell 
Regulator Co., Freeport, Ill 
National Acme Co., 176 E 
land 8 Ohio 
Pyle-Nationa! Co 
Chicago 51 mM 
@equare PD) Co, 4041 N 
kee 12, Wis 
Btromberg Car ‘ 100 Carlson Rd 
Rochester N.Y 
Ward Leonard Electric Co., 600 
Mount Vernon, N. ¥ 
Westinghouse FElegiric Corp Gateway 
Center, Bid No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


1ozna 


Apparatus Bales 


13lst, Cleve- 


1888 N. Kostner Ave 


Richards, Milwaeu 


South 


PYROMETERS 


Assembly Products, Inc., 
Ohio 
Bristol Co., Waterbury 20, Conn 
TAGliabue Instruments Div., Western 
Electrical Instrument Corp, 614 Fre 
linghuysen Ave Newark 5, N. J 
Thermo Electric Co 109 
River Township 
Office, N. J 
Wheeico Instrument Div 
Co., 1403 Rock 


Chesteriand 14 


Fifth, Saddle 
Rochelle Park Post 


Barber-Colman 
Rockford, I 


REACTOKS. See Transformers 


RECORDER COMPONENTS, MAGNET.- 
iC. See Instruments 


RECORDERS, COMPUTER. Bee 


Instru 
ments, Electronic 


RECORDERS, GRAPHIC 
Bee Instruments 


RECORDERS, OSCILLOGRAPHIC 


Brush EBlectronics Co Perkins 
Cleveland 14, Ohio 

Ganborn Co., Industrial Div., 195 
chusetts Ave Cambridge 39 


RECTIFIERS, METALLIC 


International Kesistanee 
Broad, Philadelphia 8, I’a 


RECTIFIERS, SEMICONDUCTOR 


Acme Electric Corp. Cubs, N. Y¥ 
Automatic Electric Sales Corp., 1088 W 
Van Buren, Chicago 7, Ill 
Bogue Electric Manufacturing Co., 6¢ lows 
Ave., Paterson 3, N. J. (Silicon) 
Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 
Vansteel Metallurgical Corp Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd, Clifton, N. J 
General Electric Oo Apparatus § Sales 
Div., Schenectady 5. N. Y. (Selenium, 
Copper Oxide. Industria] Germanium) 
General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N. Y. 
(Germanium Diode) 
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All these ... and more... for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED HI-RUGGED STRENGTH 
PURE COPPER RE-USABLE 
100% CONDUCTIVITY ALL WIRE SIZES 


COOLER OPERATION ECONOMICAL 


WRITE FOR 
80-PAGE CATALOG 


ILSCO CORPORATION 


5745 Mariemont Ave. 
CINCINNATI 27, OHIO 


mL PTT ar at y 


a 


TERMINAL BLOCKS an tt $ MANY SIZES AND TYPES Pr) 


FREE 
DESIGN 
DATA 
BOOKLET 


HOW TO APPLY 
THERMAL RELAYS 


Based on 10 years experience in the design, manufacture Our facilities for compression, transfer and injection 
and engineering application of thermal relays, this book- 


molding of plastics in small lots include equipment for 
let contains diagrams and recommendations to save you 


handling thermoplastic and thermosetting materials. Our 


hours of engineering time. Here is data on thermal 
relays with specifics on their use in high-power electron 
tube circuits, automatic controls and other applications. 


The booklet discusses design factors that influence the 
time delay, instantaneous and saturation values, re 
operate and recovery periods... gives information on 
contact protection, how to eliminate contact chatter, 
temperature compensation and vibration problems 


For your free copy of “How to Apply Thermal Relays”* 


write: ’ 
one *Reprinted from “Electrical Manufacturing” 


’ 


hemes Qa (discon. 


A OREAT MAME CONTINUES GREAT MEW ACHIEVEMENTS 


Thomas A. Edisom 


INCORPORATE DO 
INSTRUMENT DIVISION * ©) LAKRESIDE AVENUE * WEST ORANGE, MEW JERORY 


READER SERVIC CARDS, PRECEDING BACK OVER 


process enables you to order limited quantities of pre- 
cision molded plastics without incurring the prohibitive 
costs of conventional tooling. Your requirements will be 
met quickly, accurately and economically. Send biueprint 
or sample for prompt quotation 


Literature on Request! 


Factory trained representatives in 
all centers. Write for full details 


Dayton Rocers 
c Masi cc li ww nq Company 


Minneapolis 7H, Minnesota 
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another product im proved... 


Our client required a tough, abrasion-resistant 
insulation which could be quickly and economically 
applied to these motor coils. Our formulating knowl- 
edge and experience allowed us to give them a 
chem-o-sol (a plastisol formulation) which not only 
had the necessary electrical and physical properties 
but also could be handled on a production line basis. 

This particular chem-o-sol was applied by dip- 
ping. But this versatile basic material can also be 
molded, sprayed, die-wiped, and knife- or roller- 


for coating 
ELECTRIC COILS 


coated and comes in practically any color. 


The possibilities of new and improved products 
through the use of chem-o-sol are unlimited. 
Take advantage of our experience and laboratory 


facilities. 


en, 


Write for Bulletin 14] 


Ae ee 


os 


Chemical Pro 


ducts ee 


EAST PROVIDEN 


International 
Grand Ave., 
ium) 

Mallory & Co., 


Rectifier , 1821 E 
E) Segundo, Calif. (Selen- 


Inc., P. B., Indianapolis 

6. Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Semiconductor 
Div., 251 W. 19th, New York 14, N. Y. 
(Germanium Diode, Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept 
3 415 N. College Ave. Bloomington, 
na. 

Syntron Co., Homer City, Pa. 
Ther Electric & Machine Works, 
Jefferson, Chicago 6, Ill. (Selenium) 
Transitron Electronic Corp., Melrose 76, 

Mass. (Silicon) 

Union Switch & Signal Div., 
house Air Brake Co., 
Pa. (Selenium) 

Westinghouse Electric Corp., 
Center, Bidg. No. 3, 401 
Pittsburgh 22, Pa 


11A 8B. 


Westing- 
Pittsburgh 18, 


Gateway 
Aberty Ave., 


RECTIFIERS, TUBE TYPE 


Allis-Chalmers, Milwaukee 1, 
Amperite Co. Ine 561 
York 12. New York 
Flectrons jm. 127 Sussex Ave., 
7 me a 
General Electric Co., Apparatus 
Div., Schenectady 5, N 
Radio Corp. of America, Tube Div., 
rison, N. J 
Westinghouse FPiectric 
Center, Bidg. No 
Pittsburgh 22, Pa 


Wis 
Broadway, New 


Newark 
Bales 
Har- 


Corp 
3, 401 


Gateway 
lAberty Ave., 


REGULATORS. MOTOR SPEED. Gee 
Controllers, Motor 


REGULATORS, 
Thermostats 


TEMPERATURE. 


REGULATORS, 
Transformers 


VOLTAGE. See 
Variable- Voltage. 


Acme Electric Corp., Cubs, N. Y 
Allis-Chalmers, Milwaukee 1, Wis 
Amperite Co Inc., 561 Broadway, 
York 12, N. Y 

Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 3, N. J 

Burlington Inetrument Co., 125 Third 
Burlington, lowa 

Curtiss-Wrignt Corp., Carlstadt, N. J 

General Flectric Co Apparatus § Sales 
Div Schenectady 5. N. Y 

R-B-M Div, Essex Wire Corp., 
port. Ind 

Sola Plectrie Co 
50. om 

Sarencen & Cr Ine 
Rtamford’ Cann 


Sunerior Blectric ¢ 802 Middle, Bristol 
‘ 


New 


Logans 


4628 W. 16th. Chicago 


R78 Fairfield Ave 


Virtoreen Instrument Co 
Ave Meveland 14, Onto 
Weettnehonee Electric Corn Gateway 


Center, Bidg. No. 8, 401 WAberty Ave 
Pittsburgh 22, Pa 


S800) =Perkine 


PFLAYS and CONTACTORS 


A'O'’A Div. of Elastic Stop Nut Corp 
of America, 10°97 Newark Ave... Eliza 
heth 8 N J 
Adame & Westlake Co 
(Mercury) 

Advance WPiectric 
North Naom!. Burbank. Callf 
AEMCO, Inc., 40 State. Mankato, Minn 

Allen-Bradley Co, 1216 8. Second, Mf) 
wakes 4. Wis 

Allied Control Co.. Inc., 2 East End Ave 
New York 71. N. ¥ 
Allia-Chalmers Milwaukee 1 Wis 

Amnerite Co Inc., SA@l Broadway. New 
York 1° N VY (Delay Thermostatic 
Metal Bulb Type) 

Arrow Tlart & Hleceman Mlectrie ¢ 102 
Hawthorne. Wartford 6. ¢ 

Assembly Products Inc., 
Ohto 
wutomatic Plectric Sales Corp., 
Van Ruren. Chicago 7 
Automatic Switch Co., 398 Lakeside Ave 
Orange. NJ 
Barber-Colman (« 
Rockford Ill 

Bristol Co., Waterbury 20 

Clare & Co, C. P., $101 
Chicago 45, Ill 

Comar Electric Co, 3349 W. Addison 
Chicago 18, DL 

Cramer Co., Inc., BR. W., 
brook, Conn 

Curtiss-Wright Carlstadt, N. J 
(Time Delay) 

Cutler-Hammer, Inc., 1264 Bt Peal Ave 
Milwaukee 1, Wis 


Durakool, Inc., Bikhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Federal Telephone and die Co., Div. of 
Internationa! Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, f i 

Filtors, Inc., 30 Sagamore Hill Dr., Port 
Washington, L _ = 

Five Star Ce., Plants Place, Planteville, 
Conn 

Ga-V 


Fikhart, Ind 


and Relay (o., 2435-M 


one 
Chesterland 14 


1088 W 


Dept. ©, 1403 Rock 


Conn 
Pratt Blvd, 


Box 8, Center 
Corp., 


Controls Ine " 
East Orange, N. J 
Genera! Controle Co 801 
Glendale 1, Calif 
General Electric ©o Apparatus 
Div Schenectady 5. W. Y 
Guardian +t tr ‘ “ 
Chicago 12, Il) 
Haydon Co, A. W., 234 N. Elm, Water 
bury 20, Conn 
Haydon Mfg. €o., Inc., 
rington, Conn 
Heinemann Electric Co., 99 Plum, Trentos 
2. N. J. (Time delay) 
Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicage 8, Ill. (Magnetic 
Impulse) 


Hollywood Piless 
Allen Ave 

Bales 
Walnut 


2529 Elm, Tor 
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Leach Relay Div., Leach Corp., 5915 Ave- 
lon Bivd., Los Angeles 3, Calif. 

Magnecraft Electric Co., 3352 W. Grand 
Ave., Chicago 51, Ill 

Mercoid Corp., 4201 Belmont Ave., Chi- 
eago 41, Ill 7 

North Electric Manufacturing Co., 
Ohio 

Ohbmite Manufacturing Co.. 3613 W 
Howard. Skokie. UL 

Phillips Control Corp., A Sub, of Thor 
Corp., 59 W. Washington, Joliet, I) 

Potter & Brumfield Mfg. Co., Inc., Bub. 
of American Machine & Foundry Co., 
Princeton, Ind. 

R-B-M piy.. Essex Wire Corp., Logans- 
port, Ind 

Relay Sales, Inc., P.O. Box 186B, W 
Chicago, I 

Signal Engineering & Mfg. Co.. 278 
Branchport Ave., Long Branch, N. J 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Sterling Engineering Co., Inc., Div. of 
American Machine & Foundry Co., 54 
Mill. Laconia, N 

Stromberg Carlson Co 
Rochester 3, N.Y 

Union switch & Signal Div., Westinghouse 
Air Brake Co., Pittsburgh 18, Pa 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corps Gateway 
Center, Bidg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, i 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Tl 


Galion, 


“100 Carison Rd., 


REMOTE CONTROLS. See Push Button 
Stations; Relays and Contactors 
Switches: Controls, Pressure & Tempers 
ture 


RESINS. 
Compounds 


RESISTANCE ALLOYS 
Driver Co., Wilbur B., 

Ave., Newark 4, N. J. 
Driver-Harris Co,, Harrison, N. J 


INSULATING. Bee Varnishes 
and Resins 


150 Riverside 


RESISTANCE HEATING UNITS. Bee 
Heating Elements and Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Amperite Co., Inc., 561 Broadway, 
York 12, N. Y¥. (Bulb Type) 

Carborundum Co., Globar Div., 
Falls, N. Y 

Centralab Div of 
962C KE. Keefe Ave., Milwaukee 1, Wis 

Clarostat Mig. Co., Ine., Dover, N. H 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 

Eastern Precision siesistor Co,, 675 Bar- 
bey, Brooklyn 7, N. Y. 

Erie Resistor Corp., Electronics Div., Erie 
Pa. 

Hardwick, Hindle, Inc., 
ark 5, N 

International Resistance Co., 491 N 
Broad, Vhiladelphia &, Pa 

Mallory & Co., Inc., P. K., 
6, Ind 

Ciygite Mfg. Co., 


ANCE WIRE. See Wire, Hesist 


New 
Niagare 


Globe-Union, Ine 


40 Hermon, New 


Indianapolis 

3618 Howard, Skokie, 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Resistance Products Co., 912 8. 13th, 
Harrisburg, Pa. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Ps 
Telex, Inc., Telex Park, St. Paul 1, Minn. 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau 
kee Ave., Chicago 18, Tl 

Victoreen Instrument Co., 3800 Perkins 
Ave,, Cleveland 14, Ohio 

Ward Leonard ainegrte_ S., 600 South. 

Corp., 614 


Mount Vernon, N 
Weston Electrical Instrument 
Frelinghuysen Ave.. Newark 5, N. J 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8. Second, 
waukee 4, Wis 

Carborundum Co., Globar Div., 
Falls, N. Y¥ 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Dale Products Inc., 1306 28th 
Columbus, Nebraska 

Erie Resistor Corp., 
Erie, Pa 

General Electric Co, 
Div., Schenectady 5. 

Hardwick, Hindle, Inc., 
ark 5. N. 2 

Internationa Resistar Co 11 WN 
troad, Vt sdelphia 

Mallory & Co., Inc., P. H., Indianapolis 
6, Ind 

Ohmite Mfg. Co., 8613 Howard, Skokie, 
mH 


Sprague Electric Co., 807 Marshall, North 
Adams, Mass 

Tru-Ohm Products, Div. of Model Engi 
neering & Mfg. Co., Inc., 2800 N. Mi) 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y 


Niagara 


Ave., 
Electronics Div., 
Apparatus Bales 


40 Hermon, New- 


Pa 


RESOLVERS See Servomechanisms 
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Smallest 3-wire parallel slot 
grounding type receptacle 


Instead of putting the third contact into a molded insulated body that 
takes extra space and is much more costly, Alden has come up with this 
unique adapter plate that slips right over the Alden Mini-SpACe outlet 
It adds only a tew pennies to the cost and takes no more space than 
generally is needed for 2-contact AC outlet. 


Becutifully simple 
to install 


Just punch out 
panel as shown, 
and rivet, spot 
weld, or eyelet 
outlet to panel. 


Gili 


Grounding Mini- 
SpACe with solder tab 
terminals. Specify part 
#402 ACEHG. 


PAT. PEND 


PRE-WIRED 


as 
rT 


Grounding Mini- 
SpACe with 14-gage 
leads prewired to con 
tacts. Specify lead 
lengths and part 
#4A02ZACLG 


PARALLEL- WIRED 


Grounding Mini- 
SpACe with 2 14-gage 
leads prewired to each 
contact. Specify lead 
lengths and part 
HAVZACILG 


to YOUR Wire Stripping Problems 
\ 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat... solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires 
solid or stranded. Removes coating 


from ‘‘Formex'’ or ‘Formvar’’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 


Send for free samples. For quotes state quantities. 
9125 N. MAIN ST., BROCKTON 64, MASS. 


Nt Pee nila me eli ans 


Smallest ed °) Detachable Mimature 
AC Outlet ™ Line Cord c~ Fuscholders 


ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in 
cluding morker thread — no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub 
ber coverings from fine stranded 
or solid conductors 


BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited, 


LEVER TYPE CABLE AND WIRE STRIPPER 


4 high grade board for 
electrical NSulation 
Possessing high tensile 
and dielectric Strength 
Used in a large variety 
of Punchings and other 


insulatin 
8 applications, Strips all kinds of single and 


porallel conductors and cable 
up to %&" dia. Recommended 
for type S, SJ and Power 
Cobles. A production stripper, 


DENSITE 


an extremely hard and 
tough board of superior 
quality. Used by many 
leading manufacturers 
of electrical equipment 
to replace the more ex- 
pensive types of insulat- 
ing materials, 


ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to Vy" outside dia 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc 


MAIL FOR RECOMMENDATION 


IDEAL INDUSTRIES, Inc. - 
1008 ‘Pork Avenue DEAD) 


Sycamore, Illinois 
stripper for these 


Birt! 
Fibre Board 


ae) het ie. \ 


RE Vile) suBMIT 


SAMPLES 


| 
From the most | 
complete line of | 
tirippers IDEAL | 
engineers will be | 
i 

| 


Please recommend the proper 
wires lenclose stomples) 

For intermittent stripping 

For continuous production stripping 
Also send catalog data 

NAME 

COMPANY 

ADORESS 

city ZONE STATE 


hs ceneup cian ana durante em avd eoatnes 


pleased to recom 
mend the type 
thot bes! meets 
your needs. 


LO 


ip mteteen wena 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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UHURU 


TT a specific requirements 


Whether its design, develop 
ment or production of frac 
tional H. BP. electrical motors 
ki Ray has the facilities to 
produce,faster and more eco 
nomically 


On all designs, mountings 
lead configurations, shaft 
lengths and shaft diameters 
are furnished to your specifi 
cations. All units meet or ex 
ceed Government 
mental standards 
literature 


environ 
Write for 
showing complete 


line of basic designs 


Typical of the high performance motors 
produced by El Ray is Model 1700-1 
a Planetary geared motor with brake 


EL RAY 
MOTOR CO., INC 
11747 Vose Street 
North Hollywood, 

California 


DESIGN 


DEVELOPMENT 


a tele eile) 


OSes 


tor APPLIANCES 
and ELECTRICAL EQUIPMENT 


MOST SENSITIVE 
PATENTED CONDUCTION 
‘| TYPE THERMOSTATS 


. Also BIMETAL 
TYPES 


Used by 
leading 
RG electrical 


manufacturers 
GUARANTEED 


for many 
for 


years 
18 MONTHS) = *’ 


For Descriptive Literature, write: 


aa 1a ee Le 


10 ALBANY AVENUE 
BARTLETT, NEW HAMPSHIRE 


; = 
B-200 
Wwe y ss 


BS-200 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis 


Amperite Co., Inc., 561 Broadway, New 
_, York 12, N. Y¥. (Bulb Type) 
Clarostat Mfg. Co., Inc., Dover, N. H. 


Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis 


DeJur-Amsco Corp., 45-01 Northern Blvé. 
Long Isiand City 1, N. Y 


Hardwick, Hindle, Ine., 40 Hermon, New 
ark 5, N. J 


ae & Co., Inc., P. R., Indianapolis 

nd 

Ohmite Mfg. Co., 
Il 


8618 Howard, Skokie 


Rex Rheostat Co., Baldwin, N. ¥ 
Bticht Co., Inc., Herman H., 27 Park Pi 


New York 7, N 
Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Milwee 

kee Ave.. Chicago 18, Ill 
Ward Leonard Electric Co., 600 South 
Y 


Mount Vernon, N 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradiey Co., 181 
cue a ae 6 8. Second, Mi) 
Clarostat Mfg. Co., Inc., Dover 
Cutler-Hammer, Inc 1264 mt , 
Milwaukee 1) Wis 
DeJur-Amaco Corp., 45-01 
long Island City 1, N 
General Electric Co Apparatus 
Div Schenectady 5, N. Y 
Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5. N. J 


National Electric 
Glenwood Ave 
Ohmite Mfg. Co., 


N. BH 
Paul Ave 


Northern Blva 
Y 


Controller Co., 707 
Chicago 26, Tl. 
3613 Howard, Skokie 


Rheostat Co.. Baldwin. N. Y¥ 
verior Electric Co., 808 Middle, Bristol 


Tru-Ohm Products Div 
nering & Mfg Ine 
kee Ave Chicago 18 Til 

Ward Leonard Electric Co., 
Mount Vernon, N. Y 

Westinghouse Flectric 
Center, Bidg. No 
Pittsburgh 22, Pa 


of Model 


Eng) 
2800 N 


Milwao 
600 South 


Corp Gateway 
3. 401 LAberty Ave 


RINGS, COLLECTOR 


Electro Tee Corp 4 
Hackensack, N. J 
General Findings and 


dustrial Div., Attleboro 
Metal) 


General Plate Div 
Corp., 43 Forest 
(Precious Metal) 

Graphite Metallizing Corp 
han Ave Yonkers 3, N 

Makepeace (oD. F.. Div 
_ and Wire Co., Attleboro, 

Ney Co, J. M., 871 Elm. 
Conn 

Nippert Products Co., 
Mound. Columbus 28, Ohio 

P M Industries, Inc., 272 Fairfield Ave 
Stamford, Conn 

Toledo Commutator ( 
Crwoato, Mich 

Triple ""M Electronents Div.. Midwes 
Molding & Mfg. Co., Gurnee, Ti 

Wilson Co, The H. &. Dept. E., 266" 
U. 8. Route 22, UWnton, N. J 


Romanelli, Sout 
Supply Co In 
Mass. (Prectow 


Metals & 


Controls 
Attleboro 


Mass 


1059 Nepper 
Y 


of Tinton Piet 
Mars 
Hartford 1} 


Electric ise « 


South Chestnut 


RINGS, RETAINER and SNAP 
Associated Bpring Corp., Bristol. Con 


“ar Co., Ine., George K., Philadelphis 
"a 


National Lock Washer Co, 40 H 
Newark 5, N. J — 

Radio Frequency Laboratories, Inc., Boon 
ton 9, N 

go 8. Gasket Co., Camden 1, N. J 


Waldes Kohinoor, Inc., 47-16 Austel Pi 
Long Island City 1, N. Y. 


RIVETS. See Fasteners 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co, 
Conn 


9609 
Milfora. 


ROLLER BEARINGS. Bee Bearings, Bab 
& Koller 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Westers 
Felt Works, 4021-4189 W. Ogden Ave 
Chicago 23, Ill. (Silicone) 

Auburn Manufacturing Co., 806 Staca, 
Middletown, Conn 

Chicago Rawhide Mfg. Co., 1801 Hilete 
Ave., Chicago 22, Ill. (Silicone) 


Dow Corning Corp., Midland, Mich. 
(Billeone) 


Enjay Co., Inc., 15 West Sist, New 
York 19, N. Y¥ 

Garlock Packing Co., Palmyra, N. Y¥ 

General Electric Co Chemical Div., 1 
Plastics Ave Pittefield, Mase 

Goshen Rubber Co., Inc Pr. Oo 
Goshen, Ind 

sohns-Manville Corp Dutch Brand Div 
7800 Woodlawn Ave, Chicago 19, MM 

Phoenix Manufacturing Co., Rubber Proa 
ucts Dis Joliet, Ill 

Raybestos- Manhattar Inc., Asbest 
ul Div Manheim, Pa 

Seamiess Kubper Co., New Haven &, Conn 

Stalwart Rubber Co., 197 Northfield Bd., 
Bedford, Ohto Silicone) 

U. 8. Rubber Co Rockefeller 
New York 20, N. ¥ 


Box 517 


os Tex 


Center 


SAWS, COMMUTATOR. See Commuteter 
Saws & Slotters 


SCRAPER RINGS. See 
& 8nap 


Rings, Retainer 


MARCH 19 


SCREW DRIVERS, 


PORTABLE. See 
Tools, Portable 


SCREW-DRIVING MACHINES 
Ingersoll-Rand Co., Phillipspura, BM. 4. 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 
Aluminum Ce f 
Pittsburgh 19, Pa 

Chase irass & Copper Ce., Waterbury 20, 
Conn 

General Findings and Supply Co., In 
dustrial Div., Attleboro, Mass. (Precious 
Metal and Preeision Parts) 

Milford Rivet & Machine Co., 
Conn 

National Acme Co., 
land 8, Ohio 


America, Alcoa Bidg., 


Milford 


176 E. 18let, Cleve 


SCREWS. Bee Fasteners 


SEALING COMPOUNDS. See 
Insulating & Sealing; 
pounds 


Cements 
axes & Com 


SEALS and TERMINALS, HERMETIC 
American Lava Corp., Chattanoogs 5, 


Tenn 
Constantin & Co, L. L., Route 4, Lodi, 
Industries Div 


Corp., 44 
N. J 


N. J 

Blectrical 
Electronic 
Newark 4 

Fusite Corp., 6028 Fernview Ave., Cin 
cinnati 13, Ohie 

General Ceramics Corp., Keasbey, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N Y (Glass Bush 
ings) 

Hermaseal ©o., Inc., 1010 Main 
Ind 

Hermetic Seal 
Newark 7, N 


otf Amperes 
Summer Ave. 


Elkhart 


Products Co., 43 8. 6th, 


SEALS, MECHANICAL, 
Crane Packing Co., 
Chicag 3, m 
Garlock Packing Co., 


(Retary Shaft) 
1824 Cuyler Ave 


Palmyra, N. Y 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1301 
Ave., Chicago 22, Ill 
Garlock Packing Co., Palmyra. N. Y 
Gite Bros. Mfg. Co., 1840 8. Kilbourne 
Ave., Chicago 23, Tl 
Syntron Co.. Homer City, Pa 
Gasket Co., Camden 1. N. J 


Fiston 


SELENIUM RECTIFIERS. See Rectifiers 


Semiconductor 


SEMICONDUCTOR 
Rectifiers 
and Crystal 


PRODUCTS See 
Semiconductor Transistors 
Diodes 


SERVOMECHANISMS 
ehres, ete.) Also see Motors 


Bristol Co., Waterbury 20, Conn 

Clifton Precision Products Co., Ine., Clif 
ton Heights. Pa 

Diehl Manufacturing Co., Electrical Dtv 
of The Minger Manufacturing Co., Bomer- 
ville, N. J 

Doelcam, Div. of Minneapolis-Honeywell, 
Holdiers Field Rd., Boston 34. Mase 

Ford Instrument Co., 31-10 Thompson 
Ave., Long Island City, N. Y¥ 

G-M Laboratories Inc, 4338 N 
Ave., Chicago 41, Lil 

Oster Manufacturing Ce., 
Wis 

Servospeed Co., Div. of Electro-Devices, 
Inc.. 4 Godwin Ave., Paterson 1. N. J 

Transicoi! Cort Germantowr Pike & 
Quarryball Rd Fairview Village, Pa 


(Centres, Sys- 


Knox 


John, Racine, 


SHAFTS, FLEXIBLE 


U. 8. Gasket Co, Camden 1, N. J 


SHEAVES. See Drives, Belt 


SHEET METAL FABRICATORS 
Alden Products ¢ 117 N. Main 
ton 64, Ma : 
Coz Co., HM. F., 601 Ottawa Ave, N.W., 
G d Rapids 2, Mich 
@man Ene! Dept. EM-25, 


Hoffman Engineering Corp 
Anoka, Minn. (Terminal and Pull Boxes) 
Industrial Equipment Co., 210 Indiana, 
Minster, Ohio 
Kirk & Blum Manufacturing Co., 
Forrer, Cincinnati 9. Ohio 
Par-Metal Products Corp., 
Long Island City 3, N. ¥ 


Brock 


3122 
32-48 49th, 


SHEETS, ELECTRICAL. See Steel, Elec 
trical 


SHIELDING ROOMS 


Shielding Im Dept 
Riverside, N.J 


SIGNAL DEVICES 


Crouse-Hinds Co., 
Pyle-National Co., 
Chicago 51, Ml 
Signal Engineering & Mfg Co _ 278 
ranchport Ave, Long Branch. N. J 


Syracuse 1, N. Y¥ 
1888 N. Kostner Ave., 


SIGNAL 
Lights 


LIGHT ASSEMBLIES Bee 
Pilot and Indicator 


SILICON DIODES. See Transistors and 
Crystal Diodes 


SILICONES 


Auburn Manufacturing Co. 
Middletown, Conn 

Continental-Dismond 
18, Del 

Dow Corning Corp., 


306 Stack 
Fibre Co., 


Mich 


Newark 


Midland, 


ELECTRICAL MANUFACTURING 





= The Product Design Engineer 
= can always find a complete 
= encyclopedic source of supply 
= for component parts, materials | 


or equipment in — 


MOIS ODT2 


SMIMOS 


Thomas Publishing Company 
461 Eighth Avenue, New York 1! 


SIMPLEX 
WIR STRIPPERS 


AND CUTTERS 
e Clean Cutting 


e Precision Stripping 
e Fast Working 
e Easy Operating 


e Low Cost 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco 


ASK FOR YOUR COPY OF NEW BULLETIN 
WENCO MANUFACTURING CO. 


de ee i a 2 ee ee 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
iio dniehecesieeeimenteeneneeensenenenetieennindieemienentenemaeemmnsemeeemeemmeenemenntiennseaendntmtinmmaamnaatedaiaimmaamanianna 


e Rapid Setup 


READER INQUIRY SERVICE CARDS, PRECEDING 


for SHIPPING and PROCESSING 
TEXTILES and WIRE with 


SPOOLS and BOBBINS 


Dee Cast 


M 
A 
G 
N 
E 
S 
U 
M 


As shown here, spools and bobbins of almost any size or 
design can be die cast by LITEMETAL in single units from 
aluminum and magnesium. Their efficiency and economy 
for the processing and shipping of wire and textiles has 


been proved. Our experience in manufacturing them is 
most extensive. 


The die casting of parts from the new lightweight alloys— 
aluminum and magnesium—are practically limitless for uses 
and applications in almost every form where metal com- 
ponents are manufactured. The die casting process effects 
great savings in time and materials and virtually eliminates 
all costly labor otherwise required for machining and 
finishing. Important too are the savings in weight which 
often greatly reduce shipping costs and inplant handling. 


Let’s Talk it Over... 
LITEMETAL DICAST, INC. is on organization of specialists — | 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs... the | 
right sizes and types of the most modern die casting equip- | 
ment for producing ports from the size of a button to large | 
cable spools. Complete facilities for secondary operations ore | 


also available. , 
m | 


=o S Write today for literature and design information, 
a ee 


Quick action on inquiries. 
A OIVISION OF HAYES INDUSTRIES 


1935 WILDWOOD AVE. + JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 








HEAVY DUTY | 


UL ee 


RELAYS 
MTT AE 









eT esa. 
PR ee by 


High Shock and 
Vibration Resistant 


Available AC — DC 


Ea a eal ts 
Available 10; 35; 
SP Te 


Mea Mee 
CEM my LL 
Ee 


CS OT 
Many MIL 





A superior relay that has endured 
the test of time... Specified for 
many years by America’s largest 
manufacturer of electrical controls 
and communications equipment. 


For complete data, 
write for Bulletin No. 30-2. 


Engineering 
representatives 
in principal cities 


" 


date ett 


ee 


FOR HIGH THERMAL 
RESISTANCE 








specify UNIVERSAL | 


Gray Body Porcelain Insulators — 


This gray body mogul base adds a safety factor to performance 
by its heat resisting, non-charring qualities, Wherever heat may 
generate especially at electrical connections, contactors or ter- 
minals, follow the safest design practice by specifying Univer- 
sal Porcelain insulators. 


if you have an insulator problem, send your specs to Universal. | 
We'll help you develop the right insulator to improve your pro- 
duct's performance, and service life. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 






emma 
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a 


Formica Co.. 4614 Spring 
_ Cincinnati 32, Ohie 
Garlock Packing Co., Palmyra, N. Y 
General Electric Co., Chemical Div., 1 
Plastice Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W 


Grove Ave., 


Washington Bivd., Chicago 6, Ill 
National Vulcanized Fibre Co., Wilming- 
_ton 99, Del 
Natvar Corp., 207 Randolph Ave.. Wood- 

bridge, N. J 
Btevens Products, Inc., 86 Main, East 

Orange, N. J 
Taylor Fibre Co. Norristown. Pe 
Union Carbide & Carbon ¢ pD., Silleones 

Div 0 EK, 42nd, New York 17, N.Y. 


SILVER and SILVER ALLOYS. Bee also 
Contacts & Contact Points. For Solder, 
see Brazing Alloys, Silver. 

American Silver Co., Inc., 36-02 Prince 
Flushing 54, N. Y 

Brainin Co o S.. 318 Washingtesn, Mt 


Vernon, N 
Pansteel Metaliurgical Corp., Nerth Chi 
cago, Til. 
General Plate Div., Metals and Control 
ont. . Forest, Attleboro, Mass. 
rap etallizing Oorp., 105% Nepper- 
a % an “Se 
andy arman, 8 ulton, N 
ue N. Y oo 
aech & Garner Co. Ind *s 
Attleboro, Mass —— 
—_ 2 Co., Inc., P. R., Ind@ianapelis 
° n 
N Co., J. M., 871 Elm, Hartford 1. 
Wilson Co., The H. A 


. Dept. B, 2658 
Union, W's. 


SLEEVE BEARINGS. See Bearing and 
Bushings 


U. 8. Route 22, 


SLEEVING, SATURATED. See Tubing & 
Sleeving, Braided Fabric. 


SLEEVING and TAPE, ASBESTOS 
Garlock Packing Co., Palmyra, N. Y. 
Insulation Manufacturers Se 
Washington Blvd, Chicago 6, DL 
Johns paorine, Box 60, New York 16, 


N 
Raybestos-Manhattan, Inc., Asbestes Tex 


tile Div.. Manheim, Pa 


SLIDE ASSEMBLIES 


Radio Frequency Laboratories, Inc., Bee 
ton 9% N. J 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. 2 


SLIP RINGS. Bee Rings, Collector. 


SLOT INSULATION. See Fabric, Insulet 
ing; Mica; Paper, Insulating; Tubing 4 
Bleeving, Braided Fabric. 


SLOTTERS, MICA. Bee Commuteter Saws 
and Slotters 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Manufacturing 
Hartford 5, Conn 
Bristol Co., Waterbury 20, Conn. 


stendens Pressed Steel Co., Jenkintown 9, 
"a. 


Co., 183 Sheldon, 


SOCKETS and ADAPTERS, RADIO. Bee 
Pluge & Receptacles 


SOCKETS and RECEPTACLES. LAMP 
Arr Hart & Flectrie Co., 108 
Electric 


Hawthorne Conn 

Automatic Bales Corp., 10388 W 
Van Buren, Chicago 7, Tl. 

Mpiiens Com : kn 60 Stewart Ave., Brook 
yn 87, r 

Drake Manufacturing Co., 1711 W. Hub 
bard. Chicago 22, Ill 

General Electric Co., Construction Mate 


Hegeman 
Hartford 6 


rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22. Pe 

Mandex Manufacturing (Cx Ine 2610 W 
16th, Chicago &, Il 

U. 8. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. Bee Flucres 
cent Lamp Auriliaries 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1880 6. 64 
Ave., Chicago 50, Til. 

Mycalex Corp. of America, 116 Clifter 
Bivd., Clifton, N. J 

Mandex Manufacturing Co., Inc., 2610 W 
16th, Chicago &, Ii 

U. 8. Gasket Co., Camden 1, N. J. 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 

Chase Brass & Copper Co., Waterbury 26, 
Conn 

Eesex Wire Corp Magnet Wire Div., 
Fort Wayne 6, Ind 

General Electric Chemical Div., 1 
Plastics Ave.. Pittsfield, Mass. 


Co., 
Handy & Harman, 82 Fulton, New York 
38, N. Y 


Kester Solder Co., 4200 Wrightwood Ave., 
Chicago 39, Ill 

National Lead Co., 111 Broadway, New 
York 6, N. ¥ 


SOLDERING EQUIPMENT 
(trons, Machines, ete.) 


General Electric Co., Apparatus Gales 
Div Senectaty i oe | 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 
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Luma Electric Equipment Co., P.O. Boz 
132-EM, Toledo, Ohio 

Vulean iectric Co, Vanvers 2, Mass. 

Zephyr Manufacturing Co., Ine., 201 N. 


Hindry Ave., Inglewood, Calif. 


SOLDERLESS CONNECTORS. Bee Cos- 
nectors, Wire & Cable. 


SOLDER PRE-FORMS. Also see Brazing 
Alloys, Sliver 


Alpha Metals, Inc., 64 Water, Jersey 
City 4, N. J 

General Findings and Supply Ce., Ia- 
dustrial Div., Attleboro, Mass 


Handy & Harman, 82 Fulton, New York 
88, N. Y 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Il 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys. 


Alpha Metals, Inc., 64 Water, Jersey 
City 4, N. J 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 389, Ill. 

National Lead Co., 111 Broadway, New 
York 6, N. 

SOLENOIDS 

Allen-Bradley Co., 1316 8. Becond, Mil- 
waukee 4, Wis 

Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, IL 
Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J 


Cannon Electric Development Co., Dept 
500, 8200 Humboldt, Los Angeles 51, 
Calif 

Comar Electric Co., 8349 W. Addison, 
Chicago 18, Dl 

Cutier-Hammer, Inc., 1264 8t. Paul Ave., 
Milwaukee 1, Wis 


Detroit Coil Co., 2435 Hilton Rd, De- 
troit 20, Mich 

Five Star Co., Plants Place, Planteville, 
Conn 

General Electric Co Apparatus Sales 
Div., Schenectady 5, N. ¥ 

Guardian Blectric 1627 -¢ W. Walnut, 
Chicago 12, Il 

Leach Relay Div., Leach Corp., 5915 Ave 
lon Blvd., Los Angeles 3, Calif 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

National Acme Co., 176 E. 18st, Cleve- 
land 8, Ohio 

Phillips Control Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, Tl 

R-B-M Div., Essex Wire Corp., Logens 
port, Ind 

Relay Bale In P.O. Box 186B, W 
Chicag I 

BSoreng Products Coro.» 9551 Boreng Ave., 
Schiller Park, Il 

Trombetta Solenoid Corp., 829 N. Mil- 
waukee, Milwaukee 2 Wis 

West Coast Electrical Mfg. Corp., 288 w 
116th Pl., Los Angeles, Calif 

Westinghouse Wlectric Corp Gateway 
Center, Bldg. No. 8, 401 Liberty Ave.. 
Pittsburgh 22, Pa 


SOLVENTS, EMBEDDING COMPOUNDS 


Mona Industries, Inc., Paterson 4, N. J. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS and DRIVES 
For Motorized Units, See Motors 


Allis-Chalmers, Milwaukee 1, Wis 
Bowmar Instrument Corp., 2415 
sylvania Ave., Ft. Wayne, Ind 
Century Electric Co., 1806 Pine, 8t 
8, Mo 
Cone-Drive 
Co., 7171 E 
Mich 
Eaton 
osha, 
General 
Div., 
Reeves Pulley Co 


Penn 
Louls 


Gears Div., Michigan Too! 

MecNichols Rd., Detroit 12 

Mfg Dynamatic Div., Ken 

Wis 

Electric Co., Apparatus 

Schenectady 5, N. Y¥ 
Columbus, Ind. 


Co., 


Bales 


SPRINGS, COIL and FLAT 


American Steel & Wire Div.. U. 
Corp., Rockefeller Bldg., Cleveland 
Ohio 4 

Associated Spring Corr., Bristol, Conn 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn 

Barnes-Gibson-Raymond, Div Associated 
Spring Corp., 40300 Plymouth Rd 
Plymouth, Mich . 

Dudek & Bock Spring Mfg. Co., 4016 W 
Grand Ave., Chicago 12, Ml 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadeipbis 
34, Pa 


8. Bteel 
13, 


Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Csybourn Ave., Chi 
cago 14, Ill 


Gibson Electric Co., 8349 Frankstown Ave 


Pittsburgh 21, Pa 

Instrument Specialties Co., Ine 244 
Bergen Blvd., Little Falls, N. J 
(Beryllium, Copper) 

Lewis Berine & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Tl 

Ohio Div., Associated Spring Corp., 1712 
E. lst, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 


STAINLESS STEEL. See Steel, Commer 
cial Forms & Grades 


STAMPINGS, METAL 


Alden Products Co., 117 Malin, Brock 
ton, Mass 

Aluminum Goods Manufacturing Co., Man 
itowoc, Wis 

Auburn Manufacturing Co., 806 Steck, 
Middletown, Conn 

Barnes Co Wallace, Div Associated 


Spring Corp.. Bristol, Conn 


MANUFACTURING 





HOW HARTFORD'S NEW 


Vera 


GMP mia 
BRISTOL 

TO SELL MORE 

“KING OF TORQUE 
SYNCHRONOUS MOTORS 


VERSA-TWIN is a double-row unground ball bearing with high 
performance and controlled tolerances in which parts of the end 
product form the inner and outer races. The advantages of 
VERSA-TWIN are many. For example, here is what VERSA-TWIN 
does for the Bristol Model 444BB Synchronous Motor 

(1) permits motor to be mounted in any position because VERSA- 
TWIN carries both radial and thrust loads in both directions. 
(2) Has made many new motor applications possible, resulting in 
(3) increased sales. (4) Lengthens motor life. If you are designing 
a new product or redesigning an old one, VERSA-TWIN may 
offer you many desirable features. Write for descriptive literature 
and data sheets on versatile VERSA-TWIN. 


tford 
PRECISION BALLS @ BEARINGS 
Hartford Steel Ball Co., Inc., 7 Jefferson Ave., W. Hartford 6, Conn. 


RUBBER to NYLON 
that stays bonded! 


Now we are able to bond natural and synthetic rubber to molded 


nylon. For example, the part pictured above . . . capable of being 
used as a flexible coupling, mount or braking unit. . . will with- 
stand severe bending, tensile and torque tests. The rubber will 
actually rupture before bond failure! 

Look to PHOENIX for highly skilled custom molding of rubber 
products. Address all inquiries to Rubber Products Division. 


PHOENIX should be your source 
for custom rubber molding 


PHOENIX MANUFACTURING COMPANY 


Rubber Products Division Joliet, Illinois 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 








TA and TC 
PRESET © SNAP ACTION © NON-ADJUSTABLE 


THERMOSTATS 


Provide Temperature Control of 
Unusually Heavy Loads up to 350° F 


Both Types TA and TC thermostats can be supplied with nor- 
mally closed or normally open contacts. The TA is best for 
controlling temperatures in air streams or in convection heating 
systems and the TC should be used where surface mounting is 
required for conduction heating applications. These thermostats 
are single pole. single throw and can be supplied with exposed 
or enclosed bimetal discs. Enclosed bimetal discs are recom- 
mended on applications where moisture, dust or lint conditions 
are severe. 


TYPE TA WITH 
SCREW TERMINALS 


TYPE TA WITH 
OFFSET BLADE TERMINALS 


TYPE TA WITH 
INCLINED 
BLADE TERMINALS 


TYPE TC WITH 
SCREW TERMINALS 


. —__ | 
THERM-O-DISC; INCORPORATED 
127 CROUSE STREET, MANSFIELD, OHIO 


Remember the Risk — Use Therm-O-Disc 














Teme he A 20a eed te) hak 













EUs — we make them all, rang- 
ing from 2- and 3-electrode crystal holder bases 
and standard octal headers, to 14- and 18-terminal 
headers for sealed Transformer and Relay applica- 
tions — with a wide selection of styles and sizes 
in our series of basic designs. 


dae ee eiiciee — We also manufacture Sealed 
Headers and Terminals to meet special require- 
ments, and will be glad to quote upon receiving 
your specifications. 


fds) (Jaime beiaigiae — We have facilities for 
handling the complete assembly of many units — 
including evacuating and pressure-filled enclosures. 


aC aute— Just off the press, a new Herma- 
seal catalog, with descriptions and specifications of 
some of our standard Sealed Headers and Termi- 
nals, Write for your copy today! 


THE HERMASEAL CO., Inc. 


Elkhart 15, indiana 














‘Ges CRV SERIES 


‘ ROLLER CAM VALVES 


NEW 
Compact, 
/ Easy-Mounting 
Design! 





FLAT SURFACES ALL AROUND, with convenient access 
19-27 NPT) make new CRY series valves 


i design into 


fo ports (all 


Ultra-com 


x 4.3/16" 


easiest to your application 


4-way is only 3/4" x 1 1/2” 


extended 


pact overall 


roller cam 


STANDARD “'O"' RING SEALS throughout assure long, 


reliable service, are easily replaced when necessary 


CRV SERIES VALVES now available mn 3 or 4 way 


hand lever palm button, foot control, cam, roller or 
pilot-operated types. Prices range from $11.30 to 
$15.95, f.0.b. factory 


NO OTHER VALVE offers all these important features 
why settle for less? Call your MODERNAIR dealer 
or write today for complete data. 


CORPORATION 


Dept. D3. 400 PREDA ST., SAN LEANDRO, CALIF. 


Member National Fluid Power Association 1B 
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Barnes-Gibsen-Raymond, Div. Associated 
Spring Corp., 40300 


Plymouth K4., 

Piymouth, Mich 

Chase Brass & Copper Co., Waterbury 26 
Conn 

Dayton Rogers Manufacturing Co., Minr 
eapolle 7H, Minn 

Dudek @ Kock Spring Mfg. Co., 4016 W 
Grand Ave., Chicago 12, Il 


Dunbar Bros, Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Erie Resistor Corp., Electronics Div., 
Erie, Pa 

Federal Tool & Mfg. Co., 3608 Alsbame 
Ave., Minneapolis, Minn. 

Freeway Washer & Stamping Co., P.O 
Box 1756, Cleveland 5, Ohio 

Gesrets Co., Inc., George K., Philadelphis 
a4, Pa 

General Findings and Supply Co., Ia- 
dustrial Div., Attleboro, Mass. 


Gibson Co., William D., 
Spring Corp., 
cago 4, Til 

Heyman Mfg, Co., Kenilworth 1, N. J. 

Joliet Wrought Washer Co., Joliet, Ili 

Kirk and Blum Manufacturing Co., 3123 
Forrer, Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave Chicago 47, Il 


Div. Associated 
1800 Clybourn Ave., Chi- 


Maico Tool and Manufacturing Co., 402) 
W. Lake, Chicago 24, Lil 

Mandex Manufacturing Co., Inc 2610 W 
th, Chicago 8, Ill 

Mohawk Mfg Co., Middletown, Conn 
Threaded) 

Ohio Div., Associated Spring Corp., 1719 
Kast First, Dayton, Ohio 

aymond Mfg. Co., Div. Associated Spring 
Cort Corry, Pa 

Revere Copper & Brass, Inc., 230 Park 
Ave New York 17, N. Y¥ 

@hakeproof, Div Illinois Tool Works 
501 Keeler Ave., Chicago 39, IN 

Sylvania Electric Products Ine., 1740 
Broadway, New York 19. N. ¥ 

United-Carr Fastener corp., Cambridge 
42, Mass 

Wenco Mfg. Co., 1186 West Hubbard, 
Chicago 22, Il 

Winzeler Manufacturing and Tool Co., 1713 
W. Arcade Place, Chicago 12, Il 

STAMPINGS, NON-METALLIC 

Auburn Manufacturing Co., 806 Stack, 
Middletown, Conn 

Continental-Diamond Fibre Div., of The 
Budd Co Inc., Newark 13, Del 

Federal Tool & Mfg. o., 3608 Alsbame 
Ave., Minneapolis, Minn 


Mandex Manufacturing Co., Ine., 
16th, Chicago 8, Ill 

Richardson Co., 2799 Lake, 
ml 

Btahlin Brothers Fibre Works, 
E. Belding, Mich 


2610 W 
Melrose Pars 


Inc., Dept 


STARTERS, FLUORESCENT. Bee Fluo 
rescent Lamp Auriliaries 


STARTERS, 
Motor; Push 


MOTOR 
Button 


Ree 
Stations 


Controllers 


STATOR ASSEMBLIES 


Laminatior box 13 100 
Stamford, Conr 


Main 


STATOR INSULATING MACHINES 


Hautau Enginecring Co 721 Wanda Ave 
Detroit 20, Mich 


STEATITE. Bee Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy 
Bars 


(A) 
(B) 
(Cc) 
(D) 
Sheets and Strips (8) 
Enameling (EB) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(Bee also Steel, Electrical) 





Henry W 
Pittsburgh 22, Pa. (NBS) 
American Steel & Wire Div., U n 
Steel Corp Rockefeller Bidg., Cleve 
land 18, Ohio (NS) 
Barnes Co Wallace 
Bpring Corp., Bristol, 
(Spring 
Chase Brass & 
20, Conn, (N) 
Columbia-Geneva Steel Div., U 
Corp. San Francisco, Calif 
Crucible Steel Co., of America, Henry W 
Oliver Bidg., Pittsburgh 30, Pa. 
(ABCNS) 
Driver Co 
Ave 
Wire) 
National Tube Div., U 
Pittsburgh, Pa 


Allegheny Ludlum Steel Corp., 
Oliver Bldg 2 


Div 
Conn 


Associated 
(8-CO) 


Copper Co., Waterbury 


8. Btee) 


William B., 150 
Newark, N. J 


Riverside 
(Stainless Steel 


8. Steel Corp 


Newport Steel Corp., Newport, Ky. 
(2ADES) 

Revere Copper & Brass, Inc., 230 Part 
Ave.. New York 17, N. Y. (T) 


Ryerson & Son, Inc., 


Joseph T., Chicago, 
lll. (ARCDENST) 





Superior Steel Corp., Carnegie, Pa. (AD 
NS) (Spring) 

Tennessee Coal & Iron Div.. U. 8. Steel 
Corp., Fairfield, Ala 

U. 8. Steel Corp., 525 William Penn PI 
Pitteburgh 30, Pa. (8-ACDN) (T-ACN) 

STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Allegheny Ludlum Steel Corp., Henry W 
Oliver Bidg Pittsburgh 22, Pa. 

Newport Steel Corp., Newport, Ky 

U. 8. Steel Corp., 525 William Penn Pil 


Pittsburgh 30, Pa 


RTRAIN RELIFFS. See Gripe & Clamps 
Btrain Relief 


MARCH 195¢ 


STRIPPERS, WIRE 


Artos Engineering Co., 2737 8. 28th, Mil- 


waukee 7, Wis. 

Eraser Co., Inc., Rush Wire Stripper Div., 
10685 Clinton, Syracuse 4, N. Y¥. 

Huiub Industries, Inc., 445 Elm, Syca- 
more, Ill 

Ideal Industries, Inc., 1008 Park Ave., 
sycamore, Ill 

Wenco Mfg., 1136 West Hubbard, Chi- 
ego 22, ill 

Wire Stripper Co 1729 Eastham Ave., 


hast Cleveland 12, Ohio 


STHKIPS, BLOCKS and BOARDS. 
TERMINAL 

Alden Products Co., 117 N. Main, Brock 
ton, Ma 

Aircraft Marine Products Inc., 2100 Pas 
ton, Harrisburg, Pa 

Alpha Electric Products Co., Marion, 
Aransas 

Awerican Lava Corp., Chattanooga 5, 
Tenn 

Bucusnan Electrical Products Corp., 225 
Kie 22, Hillside, N. J 

Burndy Engineering Co., Inc., Norwalk, 
Conn 

Camvuridge Thermionic Corp., 458 Concord 


Ave., Cambridge 38, Mass 
Cutler-Hammer, Inc., 1264 8. Paul Ave 


Milwaukee, Wis 

Dimeo-Gray Co., 210 E. Sixth, Dayton 2 
Ohto 

Federal Telephone and Radio Co., Dir «f 
International Telephone and Telecraph 


Corp. 100 Kingsland Rd., Clifton N J 

Jones Div., Howard B., Cinch Mfg Corp 
Chicago 24, Ul 

Mandex Manufacturing Co., Inc., 2610 W 
16th, ago 8, Til 

Marathon Electric Mfe. Corp. Cherry & 
Randolph. Wausau. Wis 

Myralex Corp. of America. 116 Cliftos 
Bivd., Clifton, N. J 


Boreng Products Corp 
Schiller Park 1! 
Stromberg-Carleon ¢ 100 Car'son Rd 

Rochester N_Y 


9551 Borene Ave 


Thomas & Betts Co Inc.. 2% Butler 
Elizabeth 1, N. J 

U. 8. Engineering Co. Inc 521 Com 
mercial, Glendale 8, Calif 

U. 8. Gasket Co., Camden 1, N. J 

SUBASSEMBLIES, ELECTRONIC 

Technical Development Corp., 4060 Ince 
Bivd., Culver City, Calif. 


SWITCHES, AUTOMATIC and MANUAL 





Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (c) 
Mercury (D) 
Pressure (BE) 
Therma) (F) 
Time (G) 
Transfer (A) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (B31) 
Jack, Key and lever (N) 
Panel ‘o) 
Snap Blid 
Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (Vv) 
Limit (Retary Cam & 
Gear) (wi 
Coin (Xx 
See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays; 
Timers 
Acro Manufacturing Co., Columbus 16, 


Ohio (B) 

Adams & Westlake Co., Elkhart, 

AEMCO, Inc., 
(GR) 

Allen-Bradley Co., 
waukee 4, Wis. (ACEFIJPR) 

Allied Control Co., Inc., 2 East End Ave 
New York 21, N. Y¥Y. (CDGHR) 


Ind 
60 State, Mankato, Minn. 


1316 8. Second, Mil- 


Allis-Chalmers, Milwaukee 1, Wis 

Arrow-Hart & Hegeman Electric Co., 1f 
Hawthorne, Hartford 6, Conn 
ACDIKMPRT) 

Automatic Switch Co., 393 Lakeside Ave 
Orange, N. J. (CHR) 

Bristol Co., Waterbury 20, Conn. (ADEF 
GIPRS) 

Centralab Div. of Globe-Union, Inc 962C 
K. Keefe Ave, Milwaukee 1, Wie (Nw 
Cherr Plectrical Producta Cory 1650 
Deerfield Ra Highland Park Il 

BwxX 

Circle F Mfg. Co., 234 W. 44t New 
York, N.Y 

Clare & Co, C. P., 3101 Pratt Bivd, 
Chicago 45, Ill 

Clark Controller Co., 1146 KE. 152nd, 
Cleveland 10, Ohio (C) 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, IIL (N) 

Control Products Co., Inc., 806A Sussex, 
Harrison, N. J. (B) 


Cramer Co., Inc., BR. W., Boa 8, Center- 


brook, Conn (G) 

Crouse-Hinds Co., Syracuse 1, N Y 
(DPBV) 

Curtiss-Wright Corp., Carlstadt, N. J. (F) 

Cutler-Hammer, Inc., 1264 8t. Paul Ave.. 
Milwaukee 1, Wis. (EGLPW) 
Denison Mfg. Co., R. B., 102 St. Clair 
Ave., N.W., Cleveland 18, Ohio (B) 
Dimeo-Gray Co., 210 E. Sixth, Dayton 2 
Ohio (G) 

Durakool, Inc., Elkhart, Ind. (D) 

i Signal Corp., 202 20th, Moline 1, 
IL (G@) 

Edison, Inc., Thomas A., Instrument Div 
Dept. 53, West Orange, N. J. 

Electro-Snap Switch and Mfg. Ce., 4224 
W. Lake, Chicago 44, Tl. (B) 

ELECTRICAL MANUFACTURING 





ELECTRIC HEATING UNITS 


Coils of Heat 


Tubular Electric Heating Units that 
fit around or clamp to vessels, tanks, 
pipes, etc., for contact heating of 
metals, oils, water and air 

. . especially where little space is 
available and considerable heat is 
needed 


SS 


VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 
Electric Heating Units. Electric Soldering Tools. 
Electric Solder Pots and Glue Pots. Electric 
Branding Irons 
See 8-page Vulcan catalog in Sweet's Product 
Design File for 1955. 


STANDARD SIZES 
or made to your 


requirements 


DYKEM 
eat 


hen ad Popular package is 


8-oz. can fitted with 


making Dies re Bakelite cap holding 


Templates plying right at bench 
= metal surface ready for 

layout in a few minutes 
The dark blue background 


makes the scribed lines & 
show up in sharp relief, & 


prevents metal glare. In- 
creases efficiency and 
accuracy 


pyven sree let Write for sample 


=v 2303F North lith St. + St. Lovis 6, Mo. 


@ O-MAX provides a 
practically loss-free im 
sulating coating fot 

} VHF and UHF 
ara 7 

» riety. Q-MAX 4 
trates deeply to sea 
eset Lathe imparts rig 
idit t il windings 
and promot ei 
of electrical amt ti 


0 oulle ai 
cee? pee A enh Q” 
A-27 pope 
@ Q-MAX is easy to 


LOW-LOSS ewan Sonlys Gries ete 


adheres to practically 


all materials and has 
Ce yO PO /Ae, a wide temperature 
range. Write todsey for 


detailed engineering 
literature 
READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


soft-hair brush for > = 


on company letterhead = 
THE DYKEM COMPANY & 


KINGSLEY Wire Marking 


eliminates costly color coding 


OPERATING SPEED 
11,000 MARKINGS 
PER HOUR 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 


KINGSLEY machine co. 


850 CAHUENGA, HOLLYWOOD 338, CALIF. 
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SOLENOIDS 


























G-211 solenoid, 10 Ibs. at 
85Y, voltage, 114” stroke 


NA-726 solenoid; 16 Ibs 
at 1” stroke, 100% voltage 






G-200 line of solenoids. Re 
placement for all sizes of 
General Electric Co.'s CR 
9503-200 line of solenoids 


NA-700 line of solenoids, 
replacement for National 
Acme solenoids, size for 
size, for all modifications 













The solenoids of both the above replacement lines are 
all thoroughbred Trombetta solenoids. All dimensions 
of interest to the user are the same as the respective 
solenoids they replace. The pull and pull character 
istics are identical. In either case, we are in a position 
to furnish replacement units for any and all modifica 
tions. They are available for all voltages and frequen 
cies, including direct current 

See our catalogs in Sweet's Catalog Service. Ask for 
more information 


TROMBETTA SOLENOID CORP. 


329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 


POPULAR WITH SERVICEMEN... 


ILLINOIS 
| TYPE ITC 


CERAMIC CASED 





Oil impregnated Paper Capacitors 
For High Temperature Operation 


Little wonder ILLINOIS Type ITC Paper Capacitors are $0 
Popular! Servicemen are finding them the ultimate in reliability, 
These non-inductively wound and oil impregnated capacitors are 
hermetically sealed in steatite cases to preserve their high insula- 
tion resistance, excellent power factor and accurate capacities 
















ILLINOIS Type ITC Capacitors are available in capacity ranges 
from .0005 to 1.0 mfd and in 200, 400, 600 and 1600 WV DC ratings. 
Rate d 85°C 


sortments 


working continuously. Also available in serviceman as- 


Ask for ILLINOIS “HANDEE-PAKS". 


ILLINOIS CONDENSER CO. 


1616 N THROOP STREET Sala Ve Om) meee). 1 e }) 





Forse Industries, Ine., Rochester 3, N. Y¥ 

i oO 

Federal Telephone and Radio Co., Div. of 
International Telephone and ele; apb 
.- 100 Kingsland Rd., Cliften, fi d. 
(NBS) 

Fr awal. - 14 Pleasant, Ashland, Mass. 
fF) 

Furnas Electric Co., 1024 McKee, Batavia, 
lll. (ABCEFLA) 

G-V Controls Inc., 8 Hollywood Piase, 
Kast Orange, N. J. (FG) 

General Electric Ce., Apparatus Sales Div., 
Schenectady 5, N. Y. (ABCDEFGHIJK- 
MNOPRSTUV) 

General Thermostat Corp., 10 Albany Ave., 
Bartiet, N. H 


Inc 


Guardian Electric, 1627-C W. Walnut, 
Chicago 12, IL. (CFGHN) 
Haydon Mfg. Co., Inc., 2529 Bim, Tor- 


Tena. 


Co., 


Logans- 


168B, W 
Hartford 6, Conn. (G) 
Div Kobertenaw 
Youngwood, Psa 


Halsted, Chi- 
Machine Works, 
Th. (8) 
Inc., Bedford 


Heinemann Electric Co., 99 Plum, Treo- 
Bldg., Pittsburgh 22, Pa. 
Co, 3 
bar) 
Porcelain Co., Knoxville 1, 
Leland, Inc., G. H., 123 Webster, 
Inc., 909 N. 
Lafayette, Valparaiso, Ind. 
Mechanical Industries Production Ce., 216 
cago 41, Ill. (ABCDEF) 
Regulator Co., Freeport, Ill. (BDFLS) 
North Electric Manufacturing Co., Galion, 
Til. *(NS) 
Ti. (P) 
R-B-M Div., 
Chicago, I 
Fulton Controls Co., 
Schiller Park, Til. (ABELPS) 
Mass. (EF) 
Milwau 
(ABCEFLOPR) 
How ter 3. N.Y 
Ther Electric & lls 
Ohio (V) 
Unimax Div. of the W. L. Maxson Corp 
Mount Vernon, N. Y. (CGHOB) 
Pitteburgh 22, Pa. (ABCDEFPGHLOPS) 


rington, Conn. (G) 

ton, N. J. (0) 

Joy Manufacturing Cc., Henry W. Oliver 
Kellogg Switchboard and Suppl 

W. Monroe, Chieago 8, Til. (8) (Cross- 
Knox 

(P) 

Leach Relay Div., Leach Corp., 5915 Ave- 
lon Bivd., Los Angeles 8, Calif 
Daytos 

2. Ohie 
McGill Manufacturing Co., 

(KPR) 
Maliory & Co, inc, P. H., Indianapolis 

6, Ind. (GNPSB) 

Ash, Akron, Ohio 
Mercoid Corp., 4201 Belmont Ave., Chi- 
Micro Switch Div., Minneapolis-Honeywel) 
National Acme Co., 176 EB. 18ist, Cleve- 

land 8 Ohio (BP) 

Ohio 
Ohmite Mfg 3613 Howard, Skokie. 
Pyle-National Co., 1388 N. Kostner Ave., 

Chicago 51, 

Kesex Wire Corp., 

port, Ind 
Rela Sale Ir P.O. Box 
Rhodes, In M. if 
Kobertshaw Thermostat 

(FM 
Soreng Products Corp., 9551 Soreng Ave., 
Spencer Thermostat Div. of Metals & 

Controls Cort 198 Forest, Attleboro 
Square PD Co.. 4041 N. Richards, 

kee 12, Wis 
Stackpole Carbon Co., Bt. Marys, Pa. (P) 
Stromberg-Carlson Co,., 100 Carlson Rd., 
Switeheraft, Inc 1328 N 

cago 22, Til. (N) 

8. Jefferson, Chicago 6 
Torq Engineered Products, 

Ulanet Co. George, 413 Market, Newark 5 

N. J. (FG) 

460 W. 34th, New York 1, N. Y. (D) 
Ward Leonard Electric Co., 600 South 
Westinghouse Electric Corp., Gateway 

Center, Bidg. No. 8, 401 Liberty Ave 
Zenith Electric Co. 152 W. Walton, Chi 

cago 10. Til. (AR) 


BSYNCHROS. See Servomechenisms 


TACHOMETERS 


Bristol Co., Waterbury 20, Conn 
General Electric Ce, Apparatus Bales Div 
Schenectady 5, N. Y 


Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Til 

Marx (o., Clarence J., Box 4033, Dept 
EM, Cleveland 23, Ohio 

Reliance Electric & Engineering Co., 10° 
Ivanhoe Rd., Cleveland 10, Ohie 

Bticht Co., Inc., Herman H., 27 Park Pi 
New York 7, N. Y¥ 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp. 614 
Frelinghuysen Ave., Newark 5, a 

TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-52 
Newport, Ky 

Natvar Corp., 207 Randolph Ave., Weed 
bridge, N. J 

TANTALUM 

Fanstee! Metallurgical Corp., N. Chicage 
ni 

Mallory & Co., Inc., P. B., Indianapolis ¢ 
Ind 

TAPE, ADHESVE and COIL 
FASTENING 

Armstrong Cork Co., 7003 Ingersol, Lan 
caster, Pa. 


Dennison Manufacturing Co., 300 Howard 
Framingham, Mass 
Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, NIL 
Johns-Manville Corp., Dutch Brand Div., 
7800 Woodlawn Ave,, Chicago 19, TL 
Minnesota Mining & Mfg. Co., Electrica) 
Products Div., 900 Fauquier Ave., 8 
Paul 6, Minn. 
Pesmeoet Tape Corp., New Brunswick, 
Polyken Products Dept. of The Kendal) 
Fn 300 «W. Jackson Blvd., Chicago 
Seamless Rubber Co., New Haven 8, Conn 


MARCH 1956 ELECTRICAI 


TAPE, FRICTION and SPLICE 


Brady Co., W. H., 727 W. Glendale Ave., 
Milwaukee 12, Wis 
Insuiativon Manufacturers Corp., 565 W. 

Washington Bivd., Chicago 6, Til. 
Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J 
sepne gon, Box 66, New York 16, 


Johns-Manville Corp., Dutch Brand Div., 
7800 Woodlawn Ave., Chicago 19, Til. 

Minnesota Mining & Mfg. Co., Elec- 
trical Products Div., 900 Fauquier 
Ave., &t. Paul 6, Minn 

Mitche!l!-Rand Insulation Co., 51 Murray, 
New York 7, N. Y 

Polyken Products Dept. of The Kendall 
oe. 50 W. Jackson Blvd, Chicago 

Seamless Rubber Co., New Haven 8, Conn. 
U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. ¥ 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving & e, Asbestos; 
Tape, Friction & Splice; Tape & Sheet- 
ing, Synthetic Resin, 





TAPE, MAGNETIC RECORDING. 
Bee Magnetic Recorder Componente. 


TAPE, MICA. Bee Mics. 


TAPE and SHEETING. 
RESIN 


Comptnasest Diamond Fibre Co., 

18, Del. 

du Pont de Nemours & Co. (Inc.) E L, 
Plastics Dept., Wilmington 98, Del. 

General Electric Co., Chemical & Metal 
lurgical Div., Pittsfield, Mass. 


SYNTHETIC 


Newark 


Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chieage 6, Ml. 
Irvington Div., Minnesota Mining & 


Manufacturing Co., 
Irvington 11, N. 
Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J 

New Jersey Wood Finishing Co., Electrica) 
Insulation Dept., Woodbridge, N. J 

Polyken Products Dept. of he Kendal) 
Co., 309 W. Jackson Bilvd., Chicago 6 
Ii 

Raybestos-Manhattan Inc., 
tile Div., Manheim, Pa 

Resin Industries, Inc., 
Calif 

Beamiess Rubber Co., New Haven 3, Conn 

Shamban Engineering Co., 11617 W. Jeff 
erson Blvd., Culver City, Calif. 

U. 8. Gasket Co., Camden 1, N, J 


9 Argyle Terrace 


Asbestos Tex 


Santa Barbara 


TAPES, MEASURING 
Keuffel & EKaser Co., Hoboken, N. J 


TELEPHONES 
Crouse-Hinds Co,., Syracuse 1, N. ¥ 


Kellogg Switchboard and Supply Co., 
W. Monroe, Chicago 8, Ill. 


7 


National Pneumatic Co., Inc., and Holtzer 
Cabot Divs., 125 Amory, Boston 19 
Mase 

Stromberg-Carleon Co., 100 Carlson Rd 
Rochester 3, N.Y 

TEMPERATURE CONTROLS. See Con 
trols. Pressure & Temperature; Relay 
Switches; Thermometers; Thermostats 


TERMINAL BLOCKS. See Strips 
TERMINALS. Bee Lugs and Terminals 


TESTING CHAMBERS. Bee Chambers 
Test. 

TESTING INSTRUMENTS. See Instru 
ments. Also Tools, Portable 


THERMAL SWITCHES. Bee Switches 


THERMISTORS 

Carbok Dept f General Electric Co 
Box 257, Roosevelt Park Annex, Detroit 

Mich 

Carborundum Co., Globar Div., Nisgare 
Falls, N. ¥ 

THERMOCOUPLES 

Assembly Products, Inc., Chesterland 14 


Ohio 

Bristol Co.. Waterbury 20, Conn 

General Electrio Co., Apparetus Sales Div., 
Schenectady 5, N. Y¥ 


Rockbestos Products Corp., New Haven 4, 


Conn 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J. 

Westinghouse Electric ore Gateway 
Center, Bidg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J 


Wheelco Instruments Div., Barber-Colman 
Co., 1408 Roek, Rockford, Til. 

THERMOMETERS 

Assembly Products, Inc., Chesterland 14 
Ohio 

Bristol Co., Waterbury 20, Conn 

Edison, Inc., Thomas A., Instrument Div 
Dept. 53, West Orange, N. J 

TAGIliabue Instruments Div., Weston Elec 
trical Instrument Corp., 614 Freling 
huysen Ave., Newark 5, N. J 


Instrument Cor 614 
Newark 5, N. J 


Weston Electrical 
Frelinghuysen Ave.. 


Wheelco Instruments Div., Barber-Colmap 
Co., 1408 Rock, Rockford, IL. 

THERMOPLASTIC WIRE. Bee Wire & 
Cable, Insulated. 


MANUFACTURING 


















| For Peak Performance 
Ss, | AF | At Lower Costs... 
motors | 2 her 


engineered to meet your needs 


Careful analysis and testing of your product together with 
experienced RAE Engineers is your assurance of the best 
motor for the job. RAE offers outstanding service and 
quality in a large variety of motors in voltages up to 250, 
and up to 4 H.P. (higher for intermittent duty) with many 



















gear head motor combinations. Let us put our years of | ce 
motor building experience to work for you. STP ae 
Send for the “*RAE"’ service sheet. a As Lae 
it will help you supply the data PLT 
necessary for recommendations and 
e AC/DC Universal prices. Slow Ageing - 
WH DC Shunt wound Ty meal 
WB DC Series wound 


Rae MOTOR CORP. 


















HB DC Compound wound 

Wl Gear Reduction Motors 

Wl Governor Controlled Motors 
Wl Motors for Rheostat Control 2009 Kewaunee St. ® Racine, Wis. 
WB Motors for Electronic Control 





use SYV7ROV 
SELENIUM RECTIFIERS 


Delivering peak performance Syntron Rectifier: 
‘ombine incre com power and longer life with 
lightwei sht, rugged construction. Vacuum proc 
ssed to ‘insure thicker, uniform selenium de 
posits—with the greatest range of cell sizes 

























for complete in the industry. A vital component for any 

selection of Basic equipment requiring AC to DC power in 

Requirements for your Coil creases quality and performance of the end 
product 


Winding needs it’s.. 





FOR PROVEN DEPENDABLE QUALITY 


Assure Free flow ... 
ELECTRIC VIBRATORS 
Assure a free flow of even the most stub 
born materials through bins, hoppers and 
chutes. No arching, plugging or clogging 
Rheostat controlled vibration, no mechan 
















Write for complete 
technical literature 


sd baba EQUIPMENT at 


) TER BAY NEW YORK 















ical wearing parts 


AN UNUSUAL OPPORTUNITY FOR 
A CAREER IN TECHNICAL SELLING 


Rapidly growing, large chemical company in the east has openings 
for four graduates with someterse degrees for sales development, 


For Accurate 
Testing... 
TEST SIEVE SHAKERS 


Provide definite sizing of test 
samples. Use standard 8” 
Screen Scale Testing Sieves. A 
reset timer for accurately 
timed test periods. 


Write for FREE Catalogue Data 


SYNTRON COMPANY 


490 Lexington Ave. Homer City, Pa. 


technical service, and highly technical sales work dealing with a 
new basic industrial material of demonstrated importance. Good 
technical men with selling aptitude, vision, and plenty of vigor are 
needed to achieve the very large growth potential of this product 
They will grow with it 


Start work as a member of a small team having charge of ali phases 
of marketing the product. Coordinating technicel programs, co 
operative technical work with customers, technical promotion work, 
and selling may all be involved. Training will be broad and the 
experience gained could lead ultimately to any of a variety of 
excellent career opportunities 


Replies held confidential. Please send complete resume including 
salary expected and details of education and experience 


Box 103, Electrical Manufacturing 
1250 Sixth Avenue, New York 20, N.Y. 





READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


CUTOUTS 


THE MULTI-UNION 
LINE 1S THE ACCEPTED 

A STANDARD OF 
INDUSTRY 


. 2 


INDUSTRY DEPENDS 
ON MULTI FOR 
“ON TIME’ 
DELIVERY 


WRITE FOR 
CATALOG 
TODAY 


OOO a ern lon 


4227W. LAKE ST wl Tete 


Called “FOPS” By Every User! 
ee 
STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 


*& TOP PERFORMERS 
*& TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! 


— 3 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design 

Millions are now in use as standard equipment in 


America's leading nationally advertised electrical 
appliances 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


429 East 164th Street, New York 56. N_ Y 


THERMOSTATIC BIMETALS 


American Silver Co., Inc., 36-02 Prince, 
Flushing 54, N. Y 

Brainin Co., C. B., 
Vernon, N. Y 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn 

Chace Co., W. M., 1608 Beard Ave., De- 
troit 9, Mich 

General Pilate Div. Metals and Controls 
Corp., 43 Fore Aitleboro, Mass 

Wilson Co., The H. A., Dept. KE, 2656 
U. 8. Route 22, Union, N, J 


THERMOSTATS 


Acro Manufacturing Co., 
Ohio 

Amerigen Thermostat Corp., South Caire 

arber-Colman Co., Dept. C, 1403 Rock 
Rockford, Lil 

Bristol Co., Waterbury 20, Conn. 

Curtis right Corp., Carlstadt, N. 2 

Dales Co., Franklin 180-184 KE. Mill 
Akron, Ohio 

Edison, Inc., Thomas &£., Instrument Div., 
Dept. 53, West Orange, N. J 

Fenwal, In 14 Pleasant, Ashland, Mass 

U-V Controls, Inc., 8 Hollywood Viaze 
Kast Orange, N. J 

General Controls Co., 801 
Glendale 1, Calif. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y 

General Thermostat Corp., 10 Albany Ave., 
Bartlett, N. H 

Mechanical Industries Production Co., 216 
Ash, Akron, Ohio 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Lil 

Hobertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa 

Spencer Thermostat Div., Metals & Con 
trols Corp., 112 Forest, Attleboro, Mass 

Stevens Mfg. Co., luc., Mansfield, Ohio 

Mtill-Man Co., 420-38 E. 164th. New Yors 
566. N. ¥ 

Therm-O-Disc, Inc., 127 Crouse, 
field, Ohio 

Torq Engineered Products, Inc., Bedford 
Ohio 

Ulanet Co., 
» N. J 

Westinghouse Electric Corp., 180 Merce 
St.. Meadville, Pa. 

Wheeico Instruments Div., Barber-Colmes 
©o., 1408 Rock. Rockford, Ii) 

Wiegand Co., Edwin L., 7530 
Bivd., Pittsburgh 8, Pa. 


818 Washington, Mi 


Columbus 16 


Allen Ave 


George, 413 Market, Newark 


Thomas 


TIMERS, MOTOR 


Allen-Bradley Co., 1816 8. Becond, Mii 
waukee 4, Wis 

AEMOCO, Inc., 60 State, Mankato, Minn 

Bristol Co., Waterbury 20, Conn 

Cramer Co., Inc., BK. W., Box 8, Center 
brook, Conn, 

Dimco-Gray Co., 210 E. Bixth, Dayton 3 
Ohio 

Bore Signal Corp., 202 20th, Moline } 


General Electric Co. 
Schenectady 5, N 

Hansen Mfg. Co., Inc., Princeton 3, Ino 

Haydon Co., A. W., 234 N. Elm. Water 
bury 20, Conn 

Haydon Mfg. Co., Inc., 2 Elm, Tor 
rington, Conn 

Industrial Timer Corp 181 Ogden, New 
ork 4, N. J 

Mercoid Corp., 4201 Belmont Ave., Ch 
cago 41. Ill 

Relay Sales, 1 ‘Oo. Box 1868, W 
Chica I 

Mhode I M. i Hartford 6, (s¢ 

sureng Products Corp., wO51 Boreng ave 
Schiller Park, Dl 

Square bb Cx 4041 N 
kee 12, Wis 

Stromberg Car mn Co, 100 Carleen Rad 
Rocheste N.Y 

Ward Leonard Electric Co 600 Bouts 
Mount Vernon, N. Y 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 

Zenith Electric Co., 
cago 10, Ill 


, Appamatus Sales Div 


Richards, Milwee 


152 W. Walton, Chi 


TIMERS, SPRING ACTUATED 


Elgin National Watch Co 
Elgin, Til 


, Ordnance Div., 


TIME SWITCHES. See Switches 
TOOLS, PORTABLE 


Barber ( an Dept. ¢ i Rock 
Mockford, Lil Hardness Testing 

ityerson & Bon, In Joseph T., Chicas 
til 

Beruges Co 
Louls 1, Mo 

Byntron Co., Homer City, Pa. 

Thomas & Betts Co Inc., 28 Butler 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div Unitee 
States Steel Corp., 208 8. La Salle 

Chicago 4, Il 


Loyd, 1022-32 N. Sisth. @ 


TRACING CLOTH, FILM and PAPER 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Dl 

Keuffel & Esser Co., Hoboken, N. J 

Oxalid. A Div. of General Aniline & Fila 
Corp., 330 Ozaway, Johnson City, N. ¥ 


TRANSFER SWITCHES. See Switches 


TRANSFORMER HOUSINGS. See Cabi 
nets. Sheet Metal 


TRANSFORMERS, ELECTRONIC 


Acme Electric Corp., Cubs, N. Y¥ 

Caledonia Mlectronice & Transformer Corp., 
Dept. EM Caledonia, N 

Chicago Standard Transformer Corp., Ad- 
dison & Elston Ave Chicago 18, Ill 

Comar Electric Co., 3849 W. Addison, 
Chicago 18, Il 


Dano Electric Co., 93 Main, 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, LL 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 17386 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Il. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Microtran Co., 84-11 
Far Rockaway, N. Y 

Nothelfer Winding Laboratories, 111 Albe- 
marie Ave., Trenton 8, N. J 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Sola Electric Co., 
50, Ill 

Telex, Inc., Telex Park, St. Paul 1, Minn 

United Ttransformer Co., 150 Varick, New 
York 13, N. ¥ 


Winsted, 


Rockaway Blvd, 
4633 W. 16th, Chicago 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 
illaries 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Electric Corp., Cuba, N. Y 

Allis-Chalmers, Milwaukee 1, Wis 

Chicago Standard Transformer Corp., Ad 
dison & Elston Ave., Chicago 18, Il 

Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill 

Dano Electric Co., 98 Main, Winsted 
Conn 

Electran Mfg. Co., 1901 Clybourn Ave 
Chi ‘o 14, Il 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Ine., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y 

Genera) Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y¥ 

General Transformer Co., 18240 Harwooo 
Ave., Homewood, Ill 

Keystone Products Co., 
City, N 

Sola Electric Co., 4633 W. 16th, Chicass 
50. Ill 

Westinghouse Electric oe Gateway 
Center, Bidg. No. 3, 401 iberty Ave 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


904-6 23rd, Unio 


Winsted, 


18240 Harwood 
Milwaukee 1, 
904-6 23rd, Union 
2450 W. Hub 


Acme Electric Corp., Cuba, N. Y¥ 
dison & Elston Ave.. Chicago 18. Lil 
Cutler-Hammer, Ine., 
93 Main, 
Conn 
Freed Transformer Co., Inc., 1736 Weir 
Glendale 1, Calif. 
General Transformer Co., 
Wieconsin 
Lindberg Engineering Co 
marie Ave., Trenton 8, N 
i 
Sola Electric Co., 4683 W. 16th, Chicago 
Ther Flectric & Machine Works, lIA 
York 18. N Y¥ 
Plymouth 
Westinghouse Flectric Corp Gateway 


TRANSFORMERS, POWER CIRCUIT 
Allis-Chalmers, Milwaukee 1, Wis 
Chicago Standard Transformer Corp., Ad 
Comar Electric Co., 8349 W. Addison, 
Chicago 14, Il 
1264 St. Paul Ave., 
Milwaukee 1, Wis 
Dane Electric Ce., 
Electran Mfg. Co., 1901 Clybourn Are... 
Chicage 14. DL 
field, Brooklyn (Ridgewood) 27. N. Y 
General Controla Co., 801 Allen Avé., 
General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y¥ 
Ave., Homewood, Ill. 
Hevi Duty Electric Co., 
Keystone Products Co., 
City, N. J 
bard. Chicage 2, Tl 
Nothelfer Winding Laboratories, 111 Atbe 
Radio Corp. of America, Tube Div., Har 
rison. N 
50, Tl 
Standard Transformer Co., Warren, Ohio 
8. Jefferson Chicago 6, TIL 
United Transformer Co., 150 Varick, New 
Wagner Electric Corp 6454 
Ave. &. Louls 14. Mo. 
Center. Bidg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 
Comar Electric Co., 
Chicago 18, Tl 
Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Tl 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y¥ 

Hevi Duty Electric Co., Milwaukee 1 
Wis 

Lindberg Engineering Co., 2450 W. Hub 
bard, Chicago 2. Til 

Radio Corp. of America. Tube Div.. Har 
rison. N J 

Superior Electric Co., 803 Middle, Brist 
Cont 


Cubs, N.Y 
3349 W. Addison 


TRANSISTORS and CRYSTAL DIODES 


Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp.. 100 Kingsland Rd. Clifton, N. J 

General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N. ¥ 

International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Calif 

Radio Corp. of America, Tube Dept 
Harrison, N. J 

Transitron Electronic Corp., Melrose 76 
Mase 

Westinghouse Electric Ps Gateway 
Center, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


TUBE PARTS (Electronic), 
tronic Tube Components 


Bee Elec 


MARCH 1956 ELECTRICAL MANUFACTURING 





INCREASE PRODUCTION | 


rl tamer 40% 


RESISTANCE 7 
SOLDER TOOLS (= 


Designed to handle numerous produc- 
tion soldering jobs from fine, “pin 
point” precision to medium-heavy in- 
dustrial operations. More than 16 
styles of electrode holders to fit in 
dividual soft or hard soldering opera 
tions, (see above bench type holder 
Kighteen stages of heat with a 
6-stage selector switch used in con- 
junction with 3 secondary terminals. 
A wide range of power—5 to 1800 
watts—quickly supplies concentrated 
heat at exact area —insures perfectly 
soldered joints with maximum 


SPEED @ SAFETY @ FLEXIBILITY « ECONOMY 


Write hain for New 
i Catalog descriptive 
‘DB; MA , thos i be ‘Sel i on 
. % ne Ee % 
ge ira on: 
Beta tm tl ates 
P.O. Box 132-EM * Toledo, Ohio 


Fully Automatic — Air Powered — SPEEDCRAFT 
CABLE STRIPPE 


ze or le 


Does the 
Job Right— 
AT LESS 
a 


Pre 


full data 
WIRE STRIPPER CO. E. CLEVELAND, OHIO 


FOR IMPREGNATING 


coils, wire coverings, paper forms 
porous ceramics, etc 


FOR SEALING 

condensers, batteries, exposed ter 
minals, et 

FOR DIPPING 

electrical component assemblies in 


cluding corona loss barrier mate 
riais 


FOR POTTING 
transformers and electrical com 
ponent assemblies with varying 
degrees of heat conductivity 
y aa 
FOR BLENDING FOR ENCAPSULATING 
to your specifications, Data coils, electrical component assem 


and samples furnished upon blies requiring higher thermal and 
request moisture resistance 


BIWAX CORPORATION 
3443 HOWARD ST. SKOKIE, ILLINOIS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ee 


PV: 


TRANSFORMERS 


Here is an example of Acme Electric transformer 
engineering in larger size transformers, Power — 
Precision — Performance. The engineering skill that 
has made the name Acme Electric famous in small 
transformers is exemplified in these dry type, power 
transformers, We have the manufacturing facilities 


to build power transformers up to and including 


750 KVA. 


AND SMALL ONES, TOO! 


Only one-inch in diameter, this reactor is an 
example of Acme Electric production in units 
with limited mechanical dimensions 


The complete facilities to produce such a wide 
ange of transformer sizes is ample assurance 
that all your transformer needs can be ob- 
tained from one source. 


ACME ELECTRIC CORPORATION 
353 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories 
1375 W. Jefferson Boulevard, Los Angeles, California 


In Canada: Acme Electric Corp. Lid., 50 Northline Rd., Toronto, Ont 





IMPEDANCE 
Ht 


FOR 
LABORATORY 
AND 
PRODUCTION 
IMPEDANCE 
TESTING 


Tests Resistors, Condensers, inductors 


Percentage Deviation From Standard 
Read On Large Meter 


Rapid Response — No Buttons To Push 
High Accuracy And Stability 


Self Calibrating — Requires No 
Recalibration When Changing Ranges 


ila) 


ETL 


mer) 
NEW YORK 


—————--=wwme SPECIFICATIONS 


Bridge Supply Volts 2 volts 
Component Voltage At Balance 1 volt 
Frequency Either 1,000 C.P.S., or 10,000 C.P.S. 
Full Scale Ranges r+s%, 10%, +20% 
Component Test Ranges 
Resistance ---5 ohms - 5 megohms 
Capacitance - -- 50 mmf - 20 mfd 
Inductance - -- 100 microhenry - 80 henries 
Power Supply --- 105-125 volts, 60 C.P.S. 


Representatives in Principal Cities 


UU LT eS a 


55 EAST 11th STREET © NEW YORK 3, 


OPHAR 


___.WAXES 


ig 


~>~. COMPOUNDS 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 


components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. plain 
or fungicidal. 


Special waxes non-cracking at —76°F. 


Let us help you with your engineering 
problems. 
For immediate service contact: 

L. £&. Mayer, Sales Manager 

A. Saunders, Technical Director 

H. Seunders, Chemical Laborotories 


Phone SOuth 8-0907 


' ZOPHAR MILLS, Pwe. 
\ 112-130 26th Street, 
Brooklyn 32, N. Y. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

General Electric Ca, Apparatus Sales Div., 
Schenectady 5, N. Y. 

Radio Corp. of America, Tube Div., Har- 
risen, N. J 

Waterman Products Co., Inc., 2445-68 
Emerald, Philadelphia 25, Pa. 


TUBES, ELECTRON (industrial) 


Amperite Co., Inc., 661 Broadway, New 
ork 12, N. ¥ 

Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Mipctgene, inc., 127 Sussex Ave., Newark 

Federal Telephone and Radie Co., Div. of 
International Telephone and T apb 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Bales Div., 
Schenectady 5, N. Y 

Hadio Corp. of America, Tube Div., Har- 
rison, N. J 

Victoreen Instrument Ce., 8800 Perkins 
Ave., Cleveland 14, Ohio 

Westinghouse Electric hs Gateway 
Center, —s No. 8, 401 Liberty Ave., 
Pittsburgh 23, Pa 


TUBES, METALLIZED 
Glass, Technical 


TUBES, PHOTOELEOTRIO. Bee Photo 
electric Cells & Tubes 


GLASS. Bee 


TUBES, THERMOCOUPLE. 
Bristol Co., Waterbury 20, Coun 


TUBING, ALUMINUM. 
See Aluminum 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze & Copper. 


TUBING, FIBRE. Bee Fibre. 


TUBING, LAMINATED METAL 
Bee Laminated Metals, Precious & 
Base 


TUBING, MICA. Bee Mica 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Ce., Waterbury 26. 
Conn 

General Plate Div Metals and Controls 
Cor; 13 Worest, Attleboro, Mass. 

International Nickel Ce., Inc., 67 Wall, 
New York 5, N. Y 

Leach & Garner Oo., Industrial Div., At 
tleboro, Mass 

Revere Copper & Brass, Inc., 286 Part 
Ave.. New York 17, N. ¥ 


TUBING, PAPER 

Cleveland Container Oo., 6361 Barbertes 
Ave., Cleveland 2, Ohie 

Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 18, Del 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Ce, 20385 W 
Charleston, Chicago 47, Tl 


Stevens Products, Inc., 86 Main, East 
Orange, N. J 


TUBING, SILVER. See Silver & Silver 
Alloys 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with taequer, varnish or synthetic resin.) 


Kentle Harri Mfg. Co 1208 Barclay, 
‘oteuehw ten, Va 
Brand & (% Ir Wu 7 North, Wil 


limantic, Conr 

Continental-Diamond Fibre Div. of The 
Budd Co., Inc., Newark 18, Del 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicage 6, Tl 

Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J 

Natvar Oorp., 207 Randolph Ave., Wood 
bridge, N. J 

Owens-Corning Fiberglass Cerp., 508 Mad 
ison Ave.. New York 22, N. ¥ 

Rosia , laduststes. Ince., Santa Barbara, 
Call 

Varflex Corp., 300 N. Jay, Rome, N. Y 

Westinghouse LKlectric Corp., Gateway 
Center, Bidg. No. 8, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 


Brand & ¢ Ir Wm., 57 North, Wil 
imantic, 

General Blectric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Cerp., 565 W 
Washington Bivd.. Chicage 6, Ill 

Irvington Div., Minneseta Mining & Man- 
ufacturing Co., @ Argyle Terrace, Irving- 
ton ll, N. J 

National Vulcanized Fibre Ce., Wilming- 
ton 099. Del 

Natvar Corp., 207 Randolph Ave.. Wood 
bridge, N. J 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Weodbridge, N. J 

Phalo Plastie Corp., Commercial & 
Foster, Worcester 8 Mase 

Polymer Corp. of Penna., 2130 Fairmont 
Ave., Reading, Pa. 

Resin Industries, Inc., 
Callf 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Til 

'. &. Gasket Co. Camden 1, N. J 

Varfiex Corp., 808 N. Jay, Rome, N. Y 


TUBING, STEEL. Bee Steel, Commercial 
Forms & Grades 


Bente Barbers 


TUNGSTEN. Bee siso Contacts. 
Fanstee! Metallurgical Corp., North Chi- 


cago, Lil. 
Mallory & Co. Ine., P. B., Indianapolis 


6, Ind. 


UNDERCUTTERS, 
Undercutters. 


MICA. Bee Mice 


VACUUM TUBES. See Tubes, Cathode 
Kay; Tubes, Electron. 


VALVES. MOTORIZED o SOLENOID 
OPERATED 

Automatic Switch Co., 893 Lakeside Ave., 
Orange, N 

Barber-Colman Co., Dept. C, 1403 Rock, 
Mockford, i 

Bristol Co., Waterbury 20, Conn. 

General Controls Co., 801 Allen Ave., 

ale 1, Calif 
Electric Co., 

Div., Schenectady 5, 

Magnatrol Valve Corp., Hawthorne 4, N. J. 

Mercoid Cor 4201 Belmont Ave., Chi- 
cago 41, Il 

Modernair Corp., Room 9D, 400 Preda, 
Ban Leandro, Calif. 

Boreng Products Corp., 95651 Boreng Ave., 
Schiller Park, Il ; 

Valvair Corp., Affiliate: Sinclair-Collins 
Valve Co.. 454 Morgan, Akron 11, Ohio 

Westinghouse Electric ones Gateway 
Center, Bidg. No. &, 401 berty Ave.. 
Pittsburgh 22, Pa 


Apparatus Seles 
so 


VALVES, SERVO OPERATED 
Moog Valve Co., Ine., Proner Airport, East 
Aurora, N.Y. 


VALVES, THERMOSTAT OPERATED 


Dole Valve Co., The, 1901 W. Carroll 
Ave, Chicago 12, fl 


VARNISHED FABRICS. 
Insulating 


VARNISHES. COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn = 
Bakelite Co, A Div. o@f Union Car- 
bide & Carbon Corp., 800 Madison 
Ave., New York 17, N. Y. 
Borthig Co., Inc., George ©., Box 115, 
Fast Rutherford @ WN. J : 
Brand & (« Inc., Wm., 57 North, Wil- 

limantic Conn, 
Celanese Corp. of America, 296 Ferry, 
Newark 5, N. J 
Dow Corning Corp., Midlend, Mish 
(Silicone) 

du Pont de Nemours & Co., (Inc.), B. L, 
Finishes Dept., Wilmin $8, Dei 

Dures Plastics Div., ooker Electro 
chemical Co., 1303 Walck Road, North 
Tonawanda, N. Y 

General Biectric Co., Chemical Div.. 1 
Plastics Ave, Pittsfield, Mass. 

Insulation Manufacturers Cerp., 565 W. 
Washington Blvd, Chicago 6, Il. 

Irvington Div., Minnesota Mining & Maa- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J 

Mica Insulator Co., Schenectady 1. N. Y. 

Minnesota Mining & Mfg. Co., Blectrical 
Products Div., 90@ Fauquier Ave, @& 
Paul 6, Minn. 

Oronite Chemical Co., 88 Sansome, Ban 
Francisco 4. Calif 

Tinton Carbide & Carbon Corp., Silicones 
Div., 30 BK 42, New York 17, N.Y 

Westinghouse Electric +4 . Gateway 
Center, Bide. No. 3, 401 berty Ave.. 
Pittsburgh 22, Pa 

Zophar Mills, Inc., 112-180 26th, Brooklyo 
= 


VARNISHES, FINISHING. Bee Lacquers, 
Enamels & Varnishes 


Bee Fabrics, 


VARNISHES, INSULATING. See Var 
nishes, Compounds & Resins 


V-BELTS. Bee Drives, Belt 


VIBRATION TEST MACHINES 


General Electric Co., (goer Bales 
Div., Schenectady 5, N . 

Westinghouse Electric wr Gateway 
Center, Bidg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 


VIBRATORS 


Aerovor © , New Bedford, Mass 
American Television & Radio Co, & 
Paul 1, Minn 

Bristol Co.. Waterbury 20, Conn 

aiailery & ©o., Inc., P. B., Indianapolis 
6, nd 


WAXES and COMPOUNDS 


Bakelite ©o.. A Div. of Union Carbide 
& Carbon Corp 300 Madison Ave, 
New York 17, N. ¥ 

Biwax Corp., 3443 Howard, Skokie, Til 

Dow Corning Corp., Midland, Mich 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Schenectady 1, N. Y¥ 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6. Minn 

Zophar Mills, Inc., 
32, N. ¥. 


WEDGES and PEGS, ARMATURE 


Insulation Manufacturers Corp, 666 W 
Washington Bivd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1. N. ¥ 
Nationa! Vulcanized Fibre OCo., Wilming 

ton 99. Del 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sale 
Div., Schenectady 6. N. Y. (Are) 
Revere Copper _& Brass Inc, 280 Part 

Ave, New York 17, N. ¥ 


112-180 26th, Brooklyn 
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Get help in designing or 


selecting insulating parts from uolded 
the new Design Annual .. . BLAS yee 
SCR a ae $s 
are 
ELECTRICAL INSULATION NUTS 
AND DIELECTRICS—1955 


dium for engineers who need to keep pace with 
current technology in the swift moving field of 
electrical insulation and dielectric materials. 
The editors of ELecrrica MANUFACTURING 
have assembled into one handy-to-use booklet, a 
selected group of articles dealing with the ap- See 
plication of insulation and dielectrics in the de- ree @ CUT ASSEMBLY TIME 
sign and development of electrically energized IRE Shew 6-32, 8-32 and 10-32 in stock. Actual 
products. Many of the articles include exhaus- 


. as s the | Booth 863 be ae 
tive, critical appraisal of property characteristics Kingsbridge production samples will give you the 


and application possibilities. Armory whole story. Write on your letterhead. 
The feature article content (with dates of 


original publication ), includes: eae & ¢€ K E & 4 £ R C oe Pa PA 4 Y 


5256 N. Avondale Ave. * Chicago 30, Ill. 


Need no insulation... 
Can't rust... 
Can't corrode... 


H ERES an up-to-the-minute design compen- Acid resistant... 


Research Progress in Dielectrics (December 
1954); 
The Epoxy-Resin System for Embedded Cir 


eS Was tien MINIATURE SPOTWELDING EQUIPMENT 


oa ae For small precision welds on 
ielectric Streng S s =, 
I ae a” Strength of Solid Insulation (May ceatatinte nein te 5% cited : 
Impact of High-Energy Radiation on Diele« PRESSURE adjustable on calibrated a 

mance § ine Sees: FORGING ACTION through colle Se 
Deteriorating Influences on Dielectric Mate through ultra-low moving 

am Sosy Bere POWER PLANTS Stored d smoll AC 
Ferroelectric Dielectrics (July 1954); jored energy and small A- 


/ att , ; Types 
Aapietions Gas and Liquid Insulation TAPWELDERS FLASH-FLOW © welder for po- 


Glass-Premix Compounds for Molded Parts a a a ne Br ys — ’ 7 
( March 1955); P ae Fa pnd 


° : . ‘ t ki f i 
Filled Fluorocarbons—New Component Mate- ure parts, Ask for data sheets and submit your 
: aaa parts for sample welds. 
rials (February 1955); 


Evaluating Dielectric Properties of Plastics 

Laminates (October 1954); a WELDING HEAD WHD 4 
Plastics Laminates Standards (November 
, 1954); ; INSTRUMENTS 93 Nassau Street, New York 38, N. Y. 
Effects of Water Immersion and Humidity on 


Chermosetting Laminates (July 1955); 
lemperature Classification of Insulating Mate- 
rials (September 1954); 


European Developments in the Dielectric Identify Wires Permanently 


Field (August 1955). 
Easy fo apply, replaces obsolete string 
An annotated bibliography lists earlier articles and paper identification method 


containing design data that are still valid and 
applicable to current problems. 


e The 136-page Design Annual includes each article 


in complete form with all original illustrations, tables cae ee, Seats 
and text. Single copy price is $3.00 on orders accom Big variety, all styles 


panied by remittance (including 3 per cent sales tax and sizes. ‘ 4 
for New York City delivery). Address orders to: John A. gy 
Campbell, Director of Reader Service, The Gage Pub- generator manufacture, 
lishing Company, 1250 Sixth Ave., New York 20. etc. 


Free Samples and 
Literature Upon Request 


NATIONAL BAND & TAG CO., Dept. 9-67, Newport, Ky. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





THE FAMOUS 


Mubifor 


BENDER 
CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool 
ing for Bending Material up to Ye” 


HAND OPERATED 
MODEL 


or 
as Be 
Air Operated 


Models in This 
And Larger sizes 


FIVE-IN-ONE-TOOL Larger Models Available 
1T BENDS FLAT AND ROUND STOCK INTO 
ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


J. A. RICHARDS CO. 2% _- NORTH Pitcher st 


KALAMAZOO 13F, MICH 


OWN YOUR OWN 
BALANCER! 


THE MICRO“BALANCING MODEL $U=6 


. completely electronic in detection and location of 
unbalance. 


. low cost, and extremely simple to operate. 

. bench model, needs little space and fixturization. 
. specially designed to handle any rotating body 
from 4 oz. to 100 Ibs. and diameters up to 20”. 

WRITE FOR SPECS AND PRICES! 


Designed and manufactured by the most famous name in 


dynamic balancers. 


MICRO BALANCING, INC. 


Herricks Road, Garden City Park, N. Y. 


UMitee CoTp., 
ceul 
Weeuugivuse niectric UCrp., 


“se, Dulew «, z 


205 Haivesd Ave, Fass 


veuse 6, 
P.O. be 
\ Piexare) 


WELU NUIS. mee Maesteucrs 
WHEELS. BLOWER 


iuttingue Meuulecturing Co.. Torriagues, 
1804 


WINDING MACHINES. Bee Coll Wine 
ing aechines 


WIKE ane 


Ailwy 
“., 
re 

American Brass Co., Waterbury 20, Conn 

American Mieei & Wire Wiv., U. BS. Bie 
Uorp., Mocaefeiier Midg., leveiand is. 
Unie 

Amscooda Wire and Cable Co., 25 Brose 
wey, New Yoru 4. N 

Chase Brass & VCopper Ue., Waterbury 36 
Conn 

Cornisn Wire Co., 

Youre 7, N Y 

Masex Wire Cort Magnet 
Weyue ©, iuu 

Generai Cabie Vorp., 420 Lezingwo Ave 
New Yorm 17, N. Y¥ 

General Miectric Construction Mate 
rials Div., Bridgeport 4%, Conn 

Page Steel & Wire Viv.. American Chain 
@& Cable Co., Menessen, Pa. (Mtainiess 
or Carbon Ateel Armature Bending) 

Pheips-Dedge Copper Products Verp., For 
Wayne, ind 

Roebings tons Oorp., 
Colorado Fuel «& 
a» & < 

Reme Cabie Cerp., 

Myerson & Hen 
iil 

Byivania Blectrie Products Inc 
wey. New York 18, N. Y¥ 


CABLE, BARE 


Wire Div., 4. KK. Porve 
» @ Vitteburgn, rrospect Pare 


Metal 
ine 


inc., 60 Church, New 


Wire Div Fort 


(e., 


John A., 
iron Corp., 


N. ¥ 
dosepn T., 


Bob. of 
Treota 


Rome, 


inc., Chlcage 


, 140 Brosa 


WIRE and CABLE, 


Asbestos 
Mubber 


INSULATED 


(A) 
(Bh, 
Varnisned Fapric “a 
Thermopiastic ‘ 
Coaxial Cabie ‘ 
Products Co 117 N 
Ma ‘ 
Ametivan ucwein 
Ave Chicage 66, Lil, (XX) 
American Steel & Wire Div., U 
Corp., Heckefeiler Bidg., 
Unie 
Anaconda Wire and Cable Co., 25 Broad 
way. New York 4, N. Y¥. (&BOTX) 
Beiden Mfg. Co., 4683 W. Van Buren, 
Chicago 4 lil. (ABTX) 
Brand & (« Tr Wm 
mantic, Cx 
Chase Hrass & Copper Co., Waterbury 20 
Conn, (BCX) 
Continental Wire Corp., 
Conn ATX) 
Cornish Wire Co., 
Yorum 7, N. Y 
Crescent Co., 
K. I 
Kesex Wire Corp., Magnet 
Fort Wayne 6, Ind. (BT) 
Federal Telephone and Radio Co., Div. 
International Telephone and Telegraph 
er. 100 Kingsland Rd., Clifton, N. J 
( ) 
General Cable Corp., 420 Lexington Ave 
New York 17, N. ¥ 
General Klectric Co Construction 
rials Div Bridgeport 2. Conn (ABCX, 
Gulton Mfg, Cort Metuchen, NJ 
Mitemp Wires, ine 46 )«6Windsur 
Mineola, N. Y. (T) 
Microdot, 1826 Fremont, 
Calif 


1, 
x) 


Alden Main 


ton 64 


Brock 
Corp., 1630 8. ban 


5B. Stee 
Cleveland ls 


North 


wil 
Wallingford 
Inc., 


(BT) 
Carol Cable Div 


50 Church, New 
. Pawtucket 


Wire Div 


Mate 


Ave 


South Pasadena 


New Products Co., 
Angeles 66, Calif 

Phalo Piastics Corp., Commercial & Fos 
ter, Worcester 8, Mass. (TX) 

Pheips-Dodge Copper Products Corp., 
Wayne, ind. (ABCTX) 

Rockbestos Products Cerp., New Haven 4 
Conn. (AT) 

Roebling's Sons Corp., 
Colorado Fuel & 
> a = 

Rome Cabie Corp., Rome, N. Y., (BTX) 

Royal Electric Co., Inc., Pawtucket. B. I 
(ABT) 

U. 8. Rubber Co., Reckefeller Center, New 
York 20, N. Y. 

Whitney Miake Co., 


WIRE FORMS. 
Fiat; Stampings, 


WIRE, MAGNET 


Acme Wire Co., 1255 
Haven 14, Conn 
Anaconda Wire and Cable Co., 25 Brosd- 

way, New York 4, N. ¥ 

Belden Mfg. Co, 4633 W. Van Buren, 
Chicago 44, Ill 

Chase Brass & Copper Ce., Waterbury 20. 
Conn 

Kesex Wire Corp., Magnet Wire 
Fort Wayne 6, Ind 

General Cable Corp., 420 Lexington 
New York 17, N. ¥ 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 

Hitemp Wires, Inc., 26 Windsor 
Mineola, N 

Phelps. Dodge Copper Products Corp., Ince 
Manufacturing Div., Fort Wayne, Ind 

Rockbestos Products Corp., New Haven 4. 
Conn. 

Roebiing’s Sons Corp., John A., Bub. of 
Colorado Fuel & Iron Corp., Trenton 2 
N. J 

Rome Cable Corp., Rome, N. Y 

Mprague Electric Co., 307 Marshall, 
Adams, Mass 


WIRE, MAGNETIC RECORDINGS 
Magnetic Recorder Components 


P.O 
(BT) 


Box 66101, 


luo 
Fort 


John A. Sub of 
Iron Corp., Trenton 


New Haven 14, Conn 


Bee Springs. Coil & 
Metal 


Dixwell Ave., New 


Div., 
Ave., 
Bales 


Ave 


North 


Kee 


WIRE 
Ma 


PRINTED CIRCUIT 
Manuf ir Co Ir 
oy 8, J 


WIRE, RESISTANCE 


Alloy Metal Wire Div.. H. K 
Inc. of Pittsburgh 
Bristol Co., Waterbury 
Driver Co., Wilbur B., 
Newark 4. N. J 
Driver Harris Co 

Ney Co., J. M 


Porter Co 
Prospect Park, Pa 
20, Conn 

150 Riverside Ave 


Harrison, N. J 
371 Elm, Hartford 


WIRE CUTTERS and STRIPPERS. See 


Strippers, Wire 


WIRE CUTTING PLIERS and TWIST 
ERS. See MPilers & Cutters, Wire 


WIRE MARKING MACHINES 
ng Machines & De 


WIRE STRIPPERS 
WIRING DUCTS 


WIRING HARNESSES. 
Assemblies, Wire 


Conn 


See Mark 
ices 

See Strippers, Wire 
See Ducts 


Wir 

See Harness 

WORMS and WORM WHEELS 
& Vi " 


WRENCHES SOCKET SCREW 
Screw K & Wre 


See Gears 


YARNS, BRAIDING and SERVING. See 
Fabrics, I ating 


Zinc 


New Jersey Zine Co 
N.Y 


160 Front, New Yors 


Designing for Embedded Circuits? 


- Phe System 


Kpoxy Resin 
Components” i 


in the 


Annual, 


$o0 


1a at seh ye) 
PEN aed 


new Design 


Dielectrics.” 


one of 15 problem 


Embedded 
' 
solving 


Klectrical 


for Circuits and 


articles included 


Insulation and 


For determining the force 
required to actuate 
delicate mechanisms. 


Here is a new instru- 
ment that has quickly 
become an indispensable 
aid to measure, calibrate 
and standardize the pressure 
or power required to actuate 
fine precision mechanisms and 
spring tensions of ELECTRIC 
CONTACTS*RELAYS*CLOCKS 
TELEPHONES « BUSINESS MA- 
CHINES * MICRO MOTORS for 
Electric Razors « WINDSHIELD 
WIPERS*TIME SWITCHES, ETC. 


THE DYNAMOMETER IS AVAILABLE IN 2 SIZES 
WITH OPERATING PRESSURES RANGING FROM 
5-15 GRAMS TO 100-1000 GRAMS. 


Write for illustrated Folder — Code GIPGA 


25S SUL 200-EM LAFAYETTE ST.*N.Y.12,N.Y. 


MARCI 
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Hundreds of standard 


JONES 


Sod MT a 


quotation Complete E | baa ahaa 


FOR 
SPECIALS 


"Several pages of Jones Catalog 
No. 20 illustrate standard and 
special panels we are constantly 
producing. Latest special equip 
ment enables us promptly to 
produce practically any ponel re 


quired. Send print or description @ EXPERIENCE OF PROVEN PERFORMANCE 
for prices, without obligation : OVER HALF A CENTURY. There is 
? no substitute for the reliability of proven 
performance. Top Names of the Nation's 
strips also listed. Send for Catalog 5 Industry have proven ME performance in 
. ENGINEERING DESIGNING 
with engineering drawings and ; PRODUCING QUALITY PRODUCTS 


data 


Hundreds of standard terminal 


® VERSATILITY WITH A WIDE RANGE OF 
DESIGN. MOTORS 1/20 thru 2500 HP GENERATORS '% thru 2000 


KW Single Phase, Polyphase, Direct Current Standard of 
JONES MEANS Proven QUALITY “ Special Marathon Electric can design to meet your special speci 
fications 


SEE NEW DEVELOPMENTS AT THE @ SERVICE THROUGHOUT THE NATION. MARATHON ELECTRIC hos a 
NEW I.R.E. SHOW BOOTHS 394-396 DISTRICT OFFICE or Representative near you. Call your ME Representa 


tive TODAY to help solve your motor problem 


Howarp B. Jones Division 


CINCH MANUFACTURING CORPORATION 
t ’ 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 


Eliminate Costly Flow Failures 


with SOLENOID VALVES 


Attain dependable, accurate, automatic or : 

ee . All ME Explosion 
remote control of liquids or gases with ; Proof Motors 
MAGNATROL VALVES. br | ap Carry 
Every MAGNATROL VALVE is factory 


tested — guaranteed free from defects : ‘ : es 


in material and workmanship. MAP Throwghe 


’ : 250 HP Ratings 
Catalog mailed upon request. Write or Wire SPADE 20 


for further information 


Mm Valve Corporation ome a EXPLOSION PROOF MOTORS 


67 5th Ave., Hawthorne 4, N.J. incndpeetnndbarl ‘ , sul MARATHON ELECTRIC'S familiar 


TYPICAL “| tibbed frame construction has 
tto 1O#QuE 
cuave 


already been often copied but 
never duplicated. This carefully 
developed rib design formula 
has resulted in the COOLEST, 
CLEANEST, MOST EFFICIENT, 


FOLDING DOUBLE CUPPED WASHER LUGS ond MOST COMPLETE RANGE si 


S. elm Perry EXPLOSION PROOF MOTORS to 

}#T 7 TY one carry the Underwriters’ Labora- 

olderless mumesO) 0 wey Se Oe i , tories Label. They are available 
@ dante Lit , an te ES in NEMA 


frame from 56 thru 


0 20 40 60 80 100 20 46 60 60 200 680 series, from 1/12 they 
| pO Easy to Apply J 250 HP 
| 
| 


% SPEED (SYNCHRONOUS 


No Special Tool Needed 
6 One-Piece Construction 


mes Q 2” VE) xc. 
co = Ik Ne 


mesrare- coer: @ OO MARATHON ELECTRIC 


FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 


SALES OFFICES IN PRINCIPAL CITIES 


READER INOUIRY SERVICE CARDS, PRECEDING BACK COVER 





Designed for your 
exact requirements 


Within our extensive files are 
hundreds of designs produced or in 
production for scores of leading 
electric products manufacturers, To 
meet today’s requirements for long 
life, high R.P.M. and economical 
assembly, NIPPERT offers both 
conceptual engineering and con 


trolled mass production 


For high-heat, high-strength ap 
plications, synthetic bonded micas 
and our N#4 conductor alloy are 


now available 


Feel free to draw on our vast 
storehouse of design, engineering 
and production experience for your 
own commutator and slip ring 


requirements 


Cet dd a 


Electric Products Co. 





INDEX TO ADVERTISERS 


To communicate with advertisers either write direct or use postcards furnished 
expressly for that purpose which appear just preceding back cover. 


A'G’A Div., Elastic Stop Nut Corp. of 
America 

Acheson Industries, Inc 

Acme Electric Corp 

Acme Wire Co., The 

Acro Manufacturing Co., Acro Switch Div. 

Adams & Westlake Co., The 

Aircraft-Marine Products, Inc 176, 

Akron Porcelain Co 

Alden Products Co 

Allegheny Ludlum Steel Corp 

Allen-Bradley Co 305, 

Allied Control Co., Inc 314, 

Allied Research Products, Inc 

Allis-Chalmers, General Products Div 

Alloy Metal Wire Div H. K. Porter 
Co, In 

Aluminum Co. of America 

American Brass Co The 

American Felt Co 

American Insulator Co 

American Lava Corp., A Sub. of Minnesota 
Mining and Manufacturing Co 

American Nickeloid Co 

American Phenolic Corp 237 

American Research Corp 

American Screw Co 167, 168, 169, 

American Steel & Wire Div., United States 
Steel Corp 50, $1, 

American Television & Radio Co 

Amperite Co., Inc 

Anaconda Wire & Cable Co 

Armstrong Cork Co 

Arnold Engineering Co The, Sub. of 
Allegheny Ludlum Steel Corp 

Assembly Products, Inc 

Associated Research, Inc 

Atlantic Screw Works, Inc. 167, 168, 169, 


Baker & Co., In 

Barber-Colman Co 

Belden Manufacturing Co Inside Front 

Bendix Aviation Corp., Scintilla Div 

Bentley, Harris Manufacturing Co 

Biwax Corp 

Blake & Johnson Co., The 167, 168, 169, 

Bodine Electric Co 

Boesch Manufacturing Co., Inc 

Bourns Laboratories 

Bradley Laboratories, Inc 

Brady Co., The W. H 45, 36, 

Brand Co., The Wm 

Bristol Co., The, Socket Screw Div 

Bronson Fan Manufacturing Corp 

Bruning Co., Inc., Charles “5 

Brush Electronics Co., Div. of Clevite 
Corp 

Buffalo Bolt Co., Div. of Buffalo-Eclipse 
Corp 

Burndy Engineering Co 


ambridge Thermionic Corp 

annon Electric Co 

eclanese Corp. of America, Industrial Sales 

Dept., Textile Div 

entralab, A Div. of Globe-Union Inc 

entral Screw Co 167, 168, 169 

entury Electric Co 

hace Co., W. M 

hase Brass & Copper Co., Sub. of Kenne 

cou Copper Corp 55 

hemical Products Corp 

hicago Molded Products Corp 

hicago Rawhide Manufacturing Co 

hicago Screw Co., The 

hrysler Corp., Amplex Div, 

lapp & Poliak, Inc 

lare & Co., € P 

lark Controller Co., The 

leveland Container Co., The 
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Fiber glass reinforced pol- 


yester sheet is a high 
quality, low cost Class B 
Insulation. It has high 
dielectric strength, high 
tensile strength... is im- 
pact, moisture, heat and 
chemical resistant... is 
lightweight, stable. 
Molded Fiber Glass 
Sheet can be made in any 
thickness, cut to any size, 
fabricated, punched. 
Specify Molded Fiber 
Glass Insulation for better 
electrical products. 


“MOLDED FIBER GLASS” 


The Greatest Nome in 
Reinforced Plastics 


MOLDED 
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SHEET CO. 
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ACME ISONEL WIRE 


Plus Acme #150 Varnish 
Equals Class B 
Equals MIL-T-27A, Class $ 


Freed Transformer Co., Inc., Brooklyn, N. Y., 
a leader in engineering and manufacturing of 
transformers and reactors for the electronics 
industry, has found in the above equation the 
solution to the manufacturing and performance 
problems of Class B (MIL-T-27A, Class S) 


commercial and military units. 


Acme ISONEL Wire is a Class B (MIL-T- 
27A, Class S) wire. However, optimum insula- 
tion system performance can be achieved only 
when this wire is impregnated with a com- 
patible varnish. Acme #150 is that varnish. 


Acme +150 Varnish does not require a high 
temperature cure. It has excellent resistance to 
oils. 


Acme +150 Varnish meets all the require- 
ments of Specifications MIL-V-1137A, Class 
CB, Type M, for government equipment. In 
fact, it exceeds the heat resistance require- 
ments of this Specification by 50%. 


Acme #150 Varnish improves thermal 
stability, while maintaining dielectric strength, 
when used in Class B (MIL-T-27A, Class S) 


windings. 


Integrated Electrical Products of Highest 
Quality for More Than Fifty Years 


Wire 


NEW HAVEN, CONN 


Aeme 


THE ACME WIRE CO 


Magnet Wire @ Coils @ Varnished Iinsulations @ Insulating Varnishes and Compounds 


| Simpson Electric Co 6 


INDEX TO 
ADVERTISERS 


Sarkes Tarzian, Inc Rectifier Div 

Scherr Co., Inc., Geo 

Scovill Manufacturing Co 167, 168, 
169, 

Servospeed Div. of Electro Devices, Inc. 


Shakeproof Div., Illinois Tool Works 


167, 168, 169, 

Signal Engineering & Mfg. Co 
Simmons Fastener Corp 
Smith Corp., A. O Electric Motor 

Div 56, 57 
Society of the Plastics Industry, Inc., The 460 
Sola Electric Co 233 
Southco Div., South Chester Corp 311 
Southington Hardware Manufacturing Co 

The 167, 168, 169, 170 
Spaulding Fibre Co., Ine 
Speer Carbon Co., Jeffers Electronics Div 
Spencer Thermostat Div., Metals & Con 

trols Corp 


| Square D Co 20 


Stackpole Carbon Co 
Stahl Brothers Fibre Works, Inc 


| Stalwart Rubber Co 


Standard Pressed Stee! Co., Socket Screw 
Div 2 
Sterling Bolt Co 167, 168, 169, 170, 22 

Still-Man Co., The 

Superior Electric Co., The 
Superior Tube Co 
Switchcraft Inc 

Sylvania Electric Products Inc 
Syothane Corp 

Syntron Co 


Taylor Fibre Co 

Tennessee Coal & Iron Div., United States 
Steel Corp 50, $1 

Therm-O-Disc, Inc 

Thomas & Betts Co., Inc., The 

Thomas & Skinner, Inc 

Thomas Publishing Co 

Thompson-Bremer & Co., Sub. of Amer 
ican Machine & Foundry Co 

Tinnerman Products, Inc 

Torq Engineered Products, Inc 

Torrington Manufacturing Co., The 

Transitron Electronic Corp is, 446, 

Triple “M Products, Midwest Molding 
and Manufacturing Co 

Trombetta Solenoid Corp 


| Tru-Ohm Products, Div. of Model Engi 


neering & Mfg. Co., Inc 448 


Unimax Switch, Div. of the W. L. Maxson 
Corp 424 
Inion Switch & Signal Div. of Westing 
house Air Brake Co 466 
nited-Carr Fastener Corp 403 
nited States Gasket Co 426 
nited States Graphite Co., The, Div. of 
The Wickes Corp 207 
nited States Rubber Co 59, 149 
nited States Steel Corp 50, 51, 299 
nited States Steel Export Co 50, 51, 299 
nited States Steel Supply Div. of United 
States Steel Corp 299 
nited Transformer Co 9 
niversal Clay Products Co., The 400 
niversal Winding Co 197 


| Varflex Corp 141 


Veeder-Root Inc 283 
Victoreen Instrument Co., The, Compo 
nents Div 286 
Victory Engineering Corp 491 
Vulcan Electric Co 403 


Wagner Electric Corp $42, 343 


| Waldes Kohinoor, Inc 63 


Wales-Beech Corp 167 ) 9, 170 


Wales-Strippit Corp 481 
| Ward Leonard Electric Co 275 
| Waterman Products Co., Inc 


Weckesser Co 
Wenco Manufacturing Co 


| Western Felt Works 


Westinghouse Electric Corp 

West Virginia Pulp and Paper Co., 
Products Dept 

Wiegand Co., Edwin I 

Wire Stripper Co 

Wisconsin Porcelain Co 


Zenith Electric Co 


| Zophar Mills, Inc 


MARCH 1956 ELECTRICAL MANUFACTUR 





Electrical . 
MUP TavereCeitth ata ys4 


T. get further information regarding anything 
which has been published in this issue—editorial 
or advertising pages—readers should use the post- 
age-prepaid postcards provided here. 


Suggestions vanes 


PERMIT NO. 45 


For Use of | ee 





Reader BUSINESS REPLY CARD 
e No Postage Stamp Necessary if Mailed in the United States 

Inquiry 

Service POSTAGE WILL BE PAID BY- 


This service requires the co- JOHN A. CAMPBELL, Director, Reader Service 
operation of reader, publisher, 
and manufacturer. Each party 
must do his part if this publisher 
feature is to function to the ad- 
vantage of all concerned. 

The reader should request only 
that data for which he has a 
genuine need, present or poten- 
tial, and shouid limit himself to a ee 
reasonable number of requests. COMPONENTS NEW LITERATURE | REPRINTS 
He should indicate whether the | 
mailing of data is to be followed 
by a salesman's call. Cards 
should be legibly and completely 
filled out, either by typewriter 
or by hand printing. 

Within 48 hours after receipt, 
the publisher will promptly pro- 


Electrical Manufacturing 


1250 Sixth Avenue, NEW YORK 20, N. Y. 


9) 106 12 4 15) «166 «181 = «| «6201 216 231 
| 122 137 182 167 M2 
41 138 153 168 183 
| 124 139 154 169 184 
| 125 140 155 170 


6 141 156 


cess all cards and pass along a 
complete record of inquiries to 


manufacturers. 


NEW YORK, N.Y 





Boro ea Cer VMMUETaTULeCerat tants 


Reader inquiry 


Editorial 


To get further information regarding New Components & 
Materials, New Literature, or Editorial Reprints, circle the 
numbers below which correspond to numbers incorporated 
in the editorial items as they appear elsewhere in this issue. 
Type or print names and addresses please. 


Those cords which are properly and completely 
filled out as requested will be processed promptly 


NEW COMPONENTS REPRINTS 


166 161 m1 


NEW LITERATURE | 


46 61 91 121 136 161 


216 231 
47 62 92 Zé 62 b7 «182 
93 
94 
O56 
96 
97 
96 


49 


66 


87 





68 


89 
| 
Wu 2 135 150 





eee 


Altndicate en this line those numbers where salesman is to call. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY~- 


JOUN A. CAMPBELL, Director, Reader Service 


Electrical Manufacturing 


1250 Sixth Avenue, NEW YORK 20, N. Y. 


Dept. or Div. 


FIRST CLASS 
PERMIT NO. 45 
SEC.34.9.P.L.&R 
NEW YORK. N.Y 


Manufactured 


Principal Product 


' tographs or engineerin 


New Components, 
Materials, Equipment 


rae Page 152 
The editors present the latest 
developments in products that 
are designed into or become in- 
tegral parts of the products 
made by ELECTRICAL MANU- 
FACTURING readers. 
New or improved end prod- 
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STOP 
a 


TWO WAYS... with 
Master Unibrakes 


STOP-HOLD — Master Type M 
Magnetic Unibrake Motors. For 
quick, controlled stopping —espe- 
cially when you want to hold the 
load. Spring-setting magnetic re- 
lease brakes of the friction dise type 
combine with motor in a compact, 
integral unit. Sizes— \% to 150 H.P. 


ROLLING STOP—Master Type 
D Dynamic Unibrake Motors. 
Braking is obtained with a unique, 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear or 


adjust—braking torque repeats con- 


sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 








MASTER GEARMOTORS and 
variable speed drives can be supplied 
with integrated Unibrakes too. 

See Master for the perfect power 
drive for you. 
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Office with concealed pip- 
ing, only the heads showing 


Extruded Shapes 


in dry pendent sprinkler heads 
lessen machining, save money 


Some 16 years ago the Viking Corporation, 
Hastings, Michigan, decided to find a way to put 
sprinkler piping for dry pipe systems above the 
finished ceiling, leaving only the sprinkler heads 
visible. This meant designing a sprinkler head 
which would be free of water except when in 


use. Thus there would be no drainage problem, 
Cross section of Viking Dry 


Pendent Sprinkler Head, 
and cutaway view 


and no chance of freezing. The dry pendent 
sprinkler head as finally developed extends into 
the sprinkler pipe, where a bronze cap keeps the 
entire valve waterless. When a fire occurs the 
usual fusible element melts, two struts drop, 
releasing the cap and permitting water to flow. 

In the original experimental work, the two 
struts were machined out of solid brass bar. This 
took time and involved the generation of a 
considerable amount of scrap, since each strut 
has four deep fins, Once the idea had proved 
itself, Viking came to Revere for extruded shapes, 
in order to save both machining and metal. So 
much time has elapsed since the original 
machining of the bar that comparative cost figures 
would be meaningless, but itis evident to Viking, 
and to everybody familiar with extruded shapes, 
that the saving is substantial. 


Outline of the two shapes 
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